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Wakefield Luminous-Indirect STARS Belong in 
Such Well Planned Schools 


In presenting two new elementary schools to the residents of Western 
Springs, Ilinois, Superintendent of Schools James V2 Moon said: 
“We believe that to strengthen faith in’ democracy, democratic 
See re cee See, CaNNEeS living must take place in the classroom.” This is possible “when both 


eeeevee2000000 006 086 @ school and curriculum provide ample opportunity for boys and girls 


to work together in small groups to solve common problems,” 


Vir. Moon went on to say: “Each classroom has its own color scheme, 
yet colors have been carefully selected to blend harmoniously through- 
out the schools, Special attention has been given to providing the 
best in heating, ventilating, acoustical materials and lighting, both 


natural and artificial. 


The FW. Wakefield Brass Company ts proud that ils well-known 
luminous indirect Slar was chosen lo light classrooms hased on such 


ld Star makes the ec ling the a forward looking philosophy, For full information wrile The F, W 
hi sources cilh the luminaire . 
¢ side walls becoming a second Wakefield Brass Company, Vermilion, Ohio. In Canada: Wakefield 
source Thus the light . distributed P . 
forndy aged ts free from alare and sharp Lighting Limite d. London. Ontario. 

hur ophiltee contrasts. The translucent Plaskon 

reflector thacl slides in and oul like a 

drawer, completely shields the lamps when 

Lhe amps are fl } luminaire has aboul 


som igh te ein COlekeficld. Over-ALL Lighting 
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Stop lamp replacement guesswork 


with the new Westinghouse 


slimline lead-lag ballast 


. «+ the only ballast of its kind 


You always know which lamp is burned out in a 
2-lamp fixture, if your ballast is lead-lag. In case of a 
burnout, you lose only the light from one lamp, 
because lamps operate independently in a lead-lag 
circuit. So why not take advantage of this mainte- 
nance economy and insist on the new, Westinghouse 


lead-lag ballast? 


Lead-lag has always given this prime advantage, and 
a lot more, but never before at today’s low prices and 
new small sizes. Prove for yourself these further sav- 
ings in trouble and money: 


No more dangerous “stop-go” illusion. Strobo- 
scopic correction helps prevent machine acci- 
dents ... permits use in any industrial and 
commercial application. 


Maximum lamp life. Tests show savings in lamp 
life when compared with series ballast operation. 


Low installation costs because of simple wiring, 
light weight and small sizes in the new 
festinghouse /ead-lag ballast. 


Minimum heat to be dissipated by the fixture, 
because of the low wattage loss in the new 
Westinghouse design. 

!t’s economical and practical to insist on Westinghouse 
lead-lag ballasts in any fixture you buy—or to replace 
old, less efficient ballasts. The Westinghouse ballast 
is available in both slimline and preheat fluorescent 
lamps. Get all the details in booklet B-5614, 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. Or phone your nearest 


Westinghouse office today. J-04345-A 


you can 6e SURE...1¢ Sg 2, 
Westinghouse (W)} 
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Only one lamp has burned out in each fixture. Yet, with a series 
ballast, as shown in photo “A”, both lamps are out. With a /ead- 
lag ballast, you know which lamp has burned out—and you do 
not lose the light of the other good lamp—as shown in photo“B”, 
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CURTIS TROFFERS 


OFFER ALL THESE OUTSTANDING FEATURES: 


High levels of quality illumination. 
Visual Comfort Index rating of 97+. 


Use with all 4’, 5’, and 8’ lamps 
. rapid start, slimline, low-brightness, starter type. 
Aluminum, finished by the patented 
ALZAK PROCESS AFTER FORMING, or . 
Steel, finished with exclusive Curtis 
baked white “Fluracite” Enamel. 
Shallow housing permits installation where 
recessing depth is as little as 67,”. 
Exclusive “U” support yokes which permit 
one-man installation in any type ceiling construction and 
cut installation time almost in half. 
Flange or Flush type construction 
with and without louvers. 
Lower maintenance cost. No horizontal reflecting 
or diffusing surfaces to collect dust. 
10 Complete factory assembly with wiring channel and side reflec- 
tors forrned of one piece aluminum or steel—simplified ordering 
—each troffer a complete unit. 


Over 10,000 Curtis Alzak Aluminum Trof- 
fers are now being installed in the new 
Republic National Bonk, Dalias, Texas. 


Write Dept. CT-41 for complete specification data 
LIGHTING, INC. 6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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More Tips on Lighting Photography 


RODUCING good photographs of lighting 
installations, a skill for which there is an 
increasing demand, may well be one of the 
most difficult photographie assignments. The pho- 
tographer is expected to reproduce the existing 
lighting effect as realistically as possible and, be 
cause of this, is denied his normal use of light as 
a major control in the exposure of the negative 
Added to this is the probability that the existing 
illumination produces brightness ratios well beyond 
the contrast range of the photographic materials 
available. 

In view of this substantial handicap, a good 
lighting photograph requires careful attention 
throughout the production stages of composition, 
exposure, and printing. The growing use of color 
film for magazine illustrations and lantern slides 
of lighting installations adds the problem of proper 
chromatic rendition. This article will discuss some 
of the things which merit consideration during 
each stage in the production of a successful light 


ing photograph. 
Composition 


lor accurate composition, a camera with ground 
glass viewing is a must. It should also be equipped 
with adequate front and rear swings to permit 
correction of distortion of horizontal and vertical 
architectural lines. All vertical lines in the scene 
should be vertical in the photograph (and therefore 
parallel to each other), providing the camera angle 
is not more than 35 degrees from the horizontal. 
To insure this, the plane of the film must be vertical 
during exposure. This positioning reduces the ap- 
parent distortion in such subjects as machinery, 
store windows, and building exteriors 

The horizontal swings of the camera are used to 
reduce the apparent pin-pointing of the horizontal 
lines. In controlling the perspective of these lines, 
the plane of the film should approach the plane of 
the subject. 

Most view cameras have an adjustment which 
allows the lens to be inclined slightly toward the 
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plane of the subject. By careful use of this adjust 
ment, the depth of field can be increased without 
necessarily using small lens stops. This technique 
is valuable when people are included in the scene. 
Much of the realism of a photograph depends on 
the faithfulness with which perspective is repro 
duced. Since this is affeeted by several factors dur 
ing the production of a photograph, it should be 
considered from the start. Perspective in a print 
is determined by the focal length of the camera 
lens, the degree of enlargement of the print, and 
the distance at which the print is viewed. For 
correct perspective, the foeal length of the taking 
lens, multiplied by the linear enlargement of the 
print, should equal the viewing distance. 
Focal Length 
As an example of this relationship, assume that 


Enlargement Viewing Distance 
an interior photograph is taken with a camera 
equipped with a seven-inch lens. If the print is 
made by contact printing (which might be called 
an enlargement of one), the eorreet viewing dis 
tance would be seven inches too close to be com- 
fortable. As 14 inches is considered to be the aver 
age viewing distance for hand-held matter, this 
print would likely be seen at this distance and, 
therefore, should be enlarged by a factor of two 
14 divided by 7) 

Looking at this relationship in another way, if 


for proper perspective. 


the final reproduced print, perhaps as a magazine 
illustration, will be 4 x 5 inches in size and the 
photograph is originally taken with a camera hav- 
ing a seven-inch lens, the useful negative area will 
be 2 x 21% inches if the perspective is to be true 
14-inch lens, the useful nega 
All of these 
examples are based on the average viewing distance 
of 14 inches. They demonstrate the difficulty of 
reconciling the short focal length of the wide angle 


If the camera has a 3 
tive area would be 1 x 1% inches 


lenses generally used for interior photography with 
the normal size of published pictures. Compromise 
is necessary 

True perspective in lantern slides for projection 
was discussed in an article by Knowles and Toenjes, 
entitled “Techniques for Photography of Lighted 
Streets.’ ILLUMINATING 
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Figure 2. Exposure for this interior scene was based on 

the incident footcandles on the back wall near the floor 

With the light cell aimed toward the camera, the reading 

was 8 footcandles. Exposure was 20 seconds at f-22 on 
fast panchromatic film, ASA-100 


Exposure 


Fortunately, with improvements in photographic 


emulsions and in lighting installations, most scenes 


can be exposed without supplementary lighting. 


The photograph of the show window (Fig. 1) was 
made by existing illumination. However, while 
scenes with high brightness ratios can be recorded 
on modern films, unfortunately even the softest 


printing papers are incapable of rendering both 
shadow and highlight detail from negatives of very 
high contrast. Nevertheless, it is possible to record 


this detail by special printing techniques or by 
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Figure 1. (left) This show window was photographed by 
existing lighting only. The exposure time may be based 
on the incident light if it can be measured inside the 
window. Eowever, when exposures must be determined 
from outside the store window, a brightness meter is used 
to appraise the scene’s brightness range. Objectionable 
reflections can usual'y be avoided when selecting the 
camera position. Scceens may be used to shade the win 
dow from otherwise unavoidable reflections. Exposure 
for this photograph was based on the brightness of the 
white display card for the highlight and the darkest wall 
area where some shadow detail was to be retained. The 
white card measured 45 footlamberts and the shadow 
area measured 1.5 footlamberts. Exposure was 2 seconds 
at f-16 on fast panchromatic film, ASA-100. 


Figure 3. Exposure for this scene was based on an inci- 

dent light reading of 4 footcandles. The light-sensitive 

cell was aimed toward the camera. Exposure 40 seconds, 
lens setting f-22, fast panchromatic film ASA-100. 


photographing high contrast scenes with the aid 
of controlled supplementary lighting. 

In an earlier paper (“Photographing Lighting 
Installations” — ILLUMINATING ENGINEERING, July 
1952), the author suggested the reduction of high 
contrast through the use of subtle auxiliary flood- 
lighting to soften the shadows without eliminating 
them. This brings the scene within the range of 
photographic film and paper while maintaining a 
faithful 
This paper also described the use of an exposure 


impression of the lighting installation. 
meter in measuring incident light to determine the 
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Figure 4. The letters on this sign are painted with a fino Figure 5. Using a brightness meter at the camera posi- 











rescent material and illuminated with ultraviolet “black tion the photographer obtained necessary exposure data 
light.” An ultraviolet absorbing filter must be used over to photograph the capitol dome. The dome brightness was 
the camera lens or the scene will appear as though it 3 footlamberts; the shadow area was 0.03 footlambert. 
were floodlighted with white light. Exposure for this Exposure, 60 seconds, lens setting f-16 on panchromatic 
scene is determined by measuring the brightness of the film ASA-100 






letters. The letters in this sign measured 2.7 footlam 
berts. The exposure given was 25 seconds at lens stop 
f-16 on panchromatic film, ASA-100. 















diaphragm and shutter settings for lighting photo 


graphs. A nomogram was provided to permit expo 






sure determination with a standard footeandle 








meter. 






The exposures for the photographs in Figs. 2 and 





3 were determined by the procedure described in 







this earlier article 





While incident light measurements can be used 





for the majority of lighting photographs, they art 






occasionally impossible to obtain for example 






when photographing lighted displays mounted well 






out of reach (Fig. 4), very dark or very bright in 





strument panels, or lighted streets. Exposures for 






these difficult-to-get-at scenes (Figs. 4,5 and 6) can 






be based on brightness measurements made with the 





Luckiesh-Tavlor Brightness Meter. In using this 









‘ter. the brie esse f the darkest ; j , . 

meter, the brightnesses of the darkest and brightest Figure 6. Exposure for this outdoor storage area was 
areas of the scene are read. Once these brightnesses made with a brightness meter at the camera position. 
are known, exposure data can be found through the The brightness of the important shadow area was 0.2 





footlambert. Exposure 20 seconds, lens setting f-22, film 
speed ASA-100 


use of the ealeulator shown in Fig. 8. The reader 






can construct such a caleulator by mounting the 





unassembled components of Fig. 7 on lightweight 







cardboard and fastening them together with a Range” seale) is centered on the “Film Exposure : 
paper rivet. Range” scale at the top of the caleulator. The expo 
To use the exposure calculator, set the film speed sure time now appears opposite any desired lens 
index opposite the speed of the film being used stop. Because of failure of the reciprocity law, 
Next, rotate the circular dial until the measured some correction may be necessary when making 
brightness range (on the “Subject Brightness extremely long exposures 
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FILM EXPOSURE RANGE 
cot or 
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SPEED INDEX 


Pigure 7. (left and below) As 
semble this exposure calculator 
by pasting parts A, B and C onto 
a light-weight card and trim- 
ming. Assemble the three parts 
as in Fig. 8 (right) holding them 
in the center with a paper 
fastener. 


Figure 8. (right) This exposure 
calculator is used to convert the 
brightness of selected scene ele 
ments into exposure time. To 
use, first set the index arrow at 
the selected film speed number 
on the ASA Speed Index scale 
(For close-up photography the 
correct Exposure Factor number 
is set at the film Speed Index.) 
Next rotate the inner circular 
dial until the Subject Brightness 
Range (as measured with the 
brightness meter) is about cen 
tered on the Film Exposure Range 
scale at the top of this calcula- 
tor. The correct exposure will 
now appear opposite any selected 
lens f-stop. 
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(This view of the exposure calculator has been reduced to 











about 72 per cent of its size as assembled from parts A, B 


and C on the facing page.) 


With films, the 
brightness setting may be placed at any position on 
the “Film 


lighter or darker negatives. 


long seale, fast panchromatic 


Exposure Range” to produce either 


If desirable, the exposure of a photograph deter 
mined by this method may be based on only one 
shadow or highlight reading rather than on the 
If a bright- 
ness reading in the shadow area is used, it should 
be set near the left hand end of the “Film Exposure 
Range.” 
reading is used, 
hand end of this scale. 
tography, the exposure is usually 
brightness of the darkest part of the scene in which 


range of brightnesses described above. 


Conversely, when a highlight brightness 
it should be set near the right 
For black and white pho 
based on the 
detail must be recorded. In color photography the 
exposure is usually based on the highlight bright- 
ness. 
Printing 
The Seinen range of glossy printing paper is 
about 25-to-1. Negatives of scenes where the bright- 
nesses are within this range will produce the most 
faithful prints from a brightness standpoint. 
Since glossy printing paper will reproduce a con- 
trast range no greater than about 25-to-1, special 


techniques are necessary to produce prints with 
acceptable shadow and highlight details from nega- 
tives of higher contrast than this. Negatives with 
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contrasts of the order of 100-to-1 can be printed on 
very soft paper. While this tends to compress the 
losing sparkle and crispness, 


street lighting photo- 


middle gray tones, 
some high contrast scenes, 
graphs for example, print quite well. 

Many negatives of interior lighting will print 
well on medium-contrast paper except for the lumi- 
naires, which require more printing exposure than 
other portions of the negative. This additional 
exposure can be made with the use of masking 
tissues in a contact printer or through controlled 
dodging during projection printing. Special high- 
light contrast reducing masks can be used to advan- 
tage. Shading tissues and controlled dodging are 
also useful to hold back the occasional shadow area 
which prints out too dark. Another method of 
making contrasty negatives printable is by staining 
the shadow area. 


Color 


Color films commonly used for interior photogra- 
phy are designed for exposure under illuminants 
having a color temperature of 3200K. Photographic 
lamps of this color temperature are available for 
and when these are the only light 
sources used no compensating filters are required. 
The introduction of substantial quantities of light 
particularly that 


studio work, 


of other spectral composition, 
from fluorescent lamps, makes the use of color 


filters a necessity for the proper chromatic rendi- 
tion of the scene. 

Using Ektachrome Type “B” and Daylight Type 
film, developed according to the manufacturer’s 
directions, the author photographed a test pattern 
Munsell colors, tints and grays, 


fluorescent lamps. 


of representative 
under seven different “white” 
After more than 300 trial exposures, color-compen- 
sating filters were selected for each type lamp to 
give results closely matching those obtained under 
3200K tungsten illumination and Type “B” film. 
These choices, with the factor by which the expo- 
sure must be increased when they are used, are 
given in Table I. 

Using the same seven types of “white” fluores- 
cent lamps, the best combinations of color-compen- 
sating filters were determined for use with Daylight 
Type Ektachrome as shown in Table IT. 

Of the color films investigated Ektachrome Type 
“B” was selected as best for Deluxe warm white 
fluorescent lamps. Daylight Type Ektachrome was 
found to be equal or better for the remaining six 
types of fluorescent lamps tested for both color 
rendition and exposure required. 

Because color rendition is affected by many 
things, including film freshness, age of developer, 
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TABLE I.—Results of Color Photography with Ektachrome Type “B” Film 
and Fluorescent Lamps Using Color Compensating Filters. 


Color Rendition Color Rendition 
Fluorescent Lamp Color without filters Exposure Factor with filter 


Fairly good 5M+10 none Very good 
ghtly bluish 


Good* 
Good* 
Fair® 
Good 
Fair 


Fair* 


TABLE II.—-Results of Color Photography with Daylight Type Ektachrome Film 
and Fluorescent Lamps Using Color Compensating Filters. 


Color Rendition Color Rendition 
Fluorescent Lamp Color without filters Filters used Exposure Factor with filter 


(to 108 


condition of filters, and lamp operating character high degree of technical competence, By keeping in 


istics, the filter selections above should be used only mind the above considerations, the amateur pho- 


as a starting point in any discriminating color tographer of lighting installations may improve his 
work chanees for success, but the best insurance for ob- 
Lighting installations having both filament and taining top notch lighting photographs is the em- 
| . " . ° : , ¥ : 
fluorescent lamps present a special problem to the ployment of an experienced photographer who can 
color photographer. In general, these installations use the flexibility of the photographie process to 
she ‘ “ otoeri ec | uv e ¢ dO “- . . . . 
hould be photographed by splitting the exposur compress the brightness contrasts of the lighting 
mto two arts The ils é ot ow ) ‘ e . ° . 
7 _ oe : . filament lighting sh uld b scene into the range of photographic materials, cap- 
exposed without a filter, and the fluorescent light : . : : é ate 
turing an accurate visual impression in a realistic 
ing should be exposed with the appropriate color 

b - print. 
compensating filter on the camera This split 


exposure method is not practical if people are in References 


luded in the scene. Where the fluorescent lamps vellse orrective Photography, 1947, Read Publishing Cor 


in such a combination installation are of the Deluxe AED und Knowles, T.: “The Photography of Residential 
Warm White color, the photograph can be made ghting Effects”—Abstract, ILLUMINATING ENGINEBRING 
>» 486 September 1051 
on Type “B” Ektachrome film) in one exposure " Photographing Lighting Installations,” [LLuMINAT 
‘ } ‘ NO 0 | D 75 78 J 952 
without filters with no serious color distortion NG INRERI Vol. XLVIL, py aly 1952 
T Determining Correct Exposures for Unusual Indus 
trial ographs Using a Brightness Meter.” Photographic Science 
Conclusion hnique, Technical Supplement to P.S.A. Journal Section b 


October 1952) 


The problems involved in producing good light es, T., and Toenjes, D. A.: “Techniques for Photography of 
: Streets ILLUMINATING ENGtNegRING, Vol. XLVIII, pp 
ing photographs make it clear that they require a 7 (January 195 
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Floodlighting Draperies 
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MICHIGAN. 


LIGHTING OBJECTIVE 


of comfortable gen: 


: To 

ral illum 
pitched beam e that 
ind w 


light tan briek 


informal 13 by 24 foot living room has a iling 


GENERAL INFORMATION: 1s 


St feet to 13 feet in height, with th exposed beams three fee ipart. Ceiling ills are of redwood 


reflectance One of the end walls is almost entirely coveres fireplace 


are of sheer translucent textured fabrie having a 60 


three-foot centers on the pitched 


INSTALLATION: = seven 


inches out from the 


are mounted on 
itt R-30 flood lamp 


finished 


let-sl iped swivel reflectors 


Fact 


down 


ipped with ind aimed 30 degre 


The refi 


vall refle« 


ligl ‘ 


tor 18 equ 


vertical to direct the on the draperies n satin gold which blends 


spicuously with the redwood ceiling 


sts of two table imps equipp ‘ 1 wick harps to accommodate 


in the room cons 


vatt CLM table 


Other lighting 


is taken. because it 


tt R-40 lamps, plus a 30 


in the foreground). 


The distribution of light on the draneri« j ery ple ind more even in appearance to the « 
~ } ’ Vl 


own photographically Brightne taken, ng with the brightest spot from one 
i 


mps, and then at the indicated floor, ith this first reading 


i ft l 
60 ft-L 


ibove 


lO ft-l 


» ft-I 


Lighting data submitted by Mary Taepke, Detroit Edison Company, Detroit, Michigan 
as one solution to this home lighting problem, and to suggest ideas which may 
be used in solving similar problems. 
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Direct lighting with a louverall ceiling and fluorescent 
and incandescent borderlights has been used in Wood- 
house & Cie. Ltee., Quebec, Que., to supply 160 foot- 
candles on the displays and minimize reflections on the 
glass windows. The show window ceiling consists of 12 
square inch wooden louvers painted white, with standard 


cool white slimline lamps mounted above, 12’ from the 
floor. Bordering the plate glass window are 14 4-lamp 
luminaires using 40-watt cool white lamps, and 32 300- 
watt incandescent lamps. Area of the show windows is 
66’ by 10’, with louverall ceiling height of 10’. Photo and 
data submitted by George Watters, Quebec Power Co. 


Show Window Lighting for 


Show Window Lighting for Day and Night Display 


Day and Night Display 


A “see-through” show window, with a 
flexible lighting system, is a display 
feature of Kaufmans Dress Shop in 
Chicago. The recessed swivelled refiec- 
tor lamps provide 200 footcandles on 
the show window to aid in minimizing 
reflections of the street in the plate 
glass. The units can be positioned for 
uniform window lighting or can be 
concentrated on individual displays, as 
desired. The ceiling extends out over 
the sidewalk in front of the store, re- 
ducing veiling glare from a bright sky. 
Recessed downlights in the projection 
provide supplementary illumination on 
the sidewalk at night. The show win- 
dow ceiling at the front of the store is 
10° 6” high; 12’ high iramediately be- 
hind the window; and 14’ over the main 
part of the store. Photo and data sub- 
mitted by Franklin Johnson, Common- 
wealth Edison Co., Chicago. 
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Lighting installations in store show windows 
aim at attractive eye-catching treatments 
for night-time display, with a minimum of 
reflected images from street during the day. 


Located on the main street of downtown Buffalo, Chand- 
ler’s Shoe Store (above right) requires high levels of 
illumination on the show windows, combined with good 
color rendition of the multi-colored merchandise. A level 
of 350 footcandles is achieved by the use of fluorescent 
lamps and incandescent show window reflectors, spots 
and floods —all equipment recessed. Lining the front 
of the show windows and the entranceway to the store, 
a total of 37 show window reflectors with 300-watt lamps 
are spaced approximately 16” on centers. Fifteen stra 
tegically placed adjustable spotlights with 200-watt 
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PAR-46 lamps highlight specific displays. At the rear of 
the street-front windows, 15 reflector units on 18” centers 
use 200-watt lamps. 

A total of 8 fluorescent troffers, each with 6 36” or 48” 
lamps, have diffusing glass panels with photographically 
etched louvers giving 45-degree cut-off. Two downlights 
with 150-watt R40 reflector floodlamps are used in the 
entrance way, and one is located in a 3-foot-square cut 
out of the street-front window. Photo and data submitted 
by B. F. Lyth, Jr., Niagara Mohawk Power Corp., Buffalo. 


Display windows rising directly up to 
the ceiling level at the new John M. 
Smyth Co. furniture store, Chicago, 
created a problem of achieving high 
illumination to attract attention to the 
display without reflected glare. A 
louverall ceiling, of molded styrene 
louver panels with 1” x 1." apertures 
providing 45 to 35 degrees cut-off, sup 
plies 55 footcandles. “T” frames, 2 feet 
apart and 9'6” long, support the indi 
vidual sections of the molded louvers, 
which are lifted from the frame for 
maintenance. Rapid Start fluorescent 
lamps are flush mounted on the ceiling 
on 2’ 3” centers. The louver panels are 
dropped 2'6” from the ceiling. The 
complete installation covers 1140 square 
feet. Architect and Electrical Engi 
neer was L. P. Summarkoff, Chicago. 
Photo and data courtesy Electro Silv 
A-King Corp., Chicago. 





One of a series of articles on the characteris- 

tics of materials used in the lighting industry, 

prepared by an illuminating engineer whose 
specialized work is in the glass industry. 
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Characteristics of Lighting Glassware 


LASS is one of the materials fabricated by 
ancient man. Its origin is obseure, but we 
know that very early in history our ancestors 
learned to fashion it into useful and decorative 
articl 
(nly in modern times, however, has research into 
the chemical and physical properties of glass de 
veloped it into an engineered, and engineering, 
material. In this country glass research began more 
than 50 years ago. An early problem was standard 
ization of the colors of glassware used in railway 
signaling. At that time the lack of uniformity in 
those colors was the cause of considerable confusion 


in railway operation 


Properties of Glass 


In diseussing the characteristics of lighting 
ulassware we probably should start with the prop 
erties of glass in general, for those properties must 
necessarily be the foundation for all uses of glass. 

Cheraically, glass in a mixture of silica (SiO,), a 
pure sand, with other metallic oxides. Ingredients 


commonly used in glass formulae inelude soda 
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MeO 


boron oxide 


Na,O), lime (CaO), magnesia alumina 
Al,Og), lead oxide (PbO BoOs 
and others. It is by the precise control of these and 
other ingredients, and by heat treatment or other 
processing of the glass after fabrication, that the 
special properties of the various kinds of glass are 

produced 

Physically, glass is a non-crystalline substance 
that might be accurately described as a supercooled 
liquid. It is rigid at ordinary temperatures, and 
becomes soft, or even almost fluid, at higher tem- 
peratures, but it has no definite melting point in 
between, 

Glass is commonly thought of as a brittle and 
fragile material, but this concept is a narrow one 
that does not give consideration to some of its most 
important qualities For glass is perfectly elastic 
that is, it can not be permanently deformed. It 
yields to stress, but always returns to its original 
shape when the stress is removed. 

Glass has very high strength under shear or 
compression. Its iatrinsic tensile strength is also 
exceedingly high (glass fibers have supported ten- 
sile stresses of more than 1,000,000 psi). When 


glass breaks it usually is the result of scratches or 
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Protective 


other localized surface areas being placed into ex- 
treme tensile stress. 

The thermal expansion characteristics of most 
glasses are similar to those of the ordinary metals, 
usually being somewhat lower. In the mounting 
and framing of lenses and panels some allowance is 
normally made for expansion. The heat conductin 
ity of glass is quite low. Consequently temperature 
differentials across a piece of glass cause unequal 
expansion in portions of the piece. Stresses result- 
ing from such temperature differentials can be of 
considerable magnitude, and may cause breakage of 
ordinary glass. This characteristic is eliminated in 
“heat-resistant” glasses, either tempered or having 
thermal expansions which are inherently low 

Electrically, glass is a non-conductor. Unlike 
some dielectric materials, or non-conductors how- 
ever, glass will not easily take on an electrostatic 
charge, and does not attract dust 


Mechanically, glass has high dimensional stabil- 


ity. It won't warp, shrink, stretch, or sag, and will 


withstand much higher temperatures than organic 
materials. It is highly resistant to weathering and 
chemical attack, and will not deteriorate with age 
in any normal application. Glass is amenable to a 
variety of manufacturing processes, for it can be 
blown, pressed, rolled or drawn. It can be worked, 
and can be finished by any of a number of methods. 

Optically, glass is a medium that performs three 
important functions. Clear glass as a refracting 
material can be shaped into lenses to direct and 


focus light. Its refractive index can be varied over 
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Decorative 


a fairly wide range by control of its composition. 
It also can be made a diffusing medium, or a color 


filter. 


Types of Lighting Glassware 


Glass performs three principal functions in light- 


ing: 1) Control of illumination; 2) protection of 


the light source, and 3) decoration. In many in- 
stallations two, or all three, of these functions are 
combined. The kind of glass used in any specific 
application will depend, of course, on the functions 
it is to serve 

There are four general type of glassware used in 


lighting. They are 


1. Crystal—-a term that now is widely applied 
to any clear glass. 

Opal—a translucent glass which diffuses 
light. 
Iheat 


characteristics of one of the three other types, 


Resistant glass having the optical 
but considered separately because of its physi 
cal characteristic of resistance to thermal 


shock. 


Colored Glass 


Crystal Glass 
Where 


either with or 


direct transmission of light is desired, 
without directional control, and 
where heat is no problem, crystal glass is commonly 
used. It usually is the least expensive of glasses 
although refinements now are commonly made to 


achieve better color, or other desired physical char- 
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Some examples of products made in clear crystal lighting 
glassware. 


acteristics. Crystal glass is easily worked. Exam- 
ples of globes, panels and other crystal elements are 
known to everyone familiar with lighting. 

For positive directional control, where either con- 
centration of illumination, or control of fixture 
brightness is wanted, crystal can easily be made in 
shapes that achieve the desired results. Lenses or 
panels of the fresnel type, or of other prismatic 
designs, are common examples of such applications. 
Street lighting refractor globes also represent care- 
fully 
The refractive index, a measure of the light-bend- 


engineered designs in prismatic glassware 


ing power of a glass, must be closely controlled in 
ery stals used for lenses. 

Crystal glasses having surface configurations, 
such as fluting or pebbling, are used to shield lumi- 
naires and diffuse the light. These configurations 
are impressed into the glass surface during rolling 
or moulding operations, by applying the pattern to 
the forming surface in reverse contour from what 
A wide variety of surface 
etching and 


is desired on the glass 


treatments including sandblasting, 
enameling are also used to achieve various degrees 


of light diffusion and decorative effect 
Opal Glass 


Opal glass usually is the preferred diffusing 


medium, where uniformity of illumination and 
freedom from shadows are desired. 


over surface treated diffusing glasses lie in im- 


Its advantages 


proved appearance, higher efficiency and ease of 


cleaning 

Most opal glasses contain microscopic or larger 
particles suspended within the structure of the 
glass itself. These are colorless, non-metallic crys- 
talline particles with indexes of refraction which 


differ from the base transparent glass. The opal 
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Some interior and street lighting pieces made of opai 
diffusing glass. 


or milky effect is imparted by multiple scattering 
of light within the glass. Since the crystals scatter 
the light with perfect optical efficiency, opal glass 
is an effective means of achieving diffusion. To 
produce such internal crystals, special ingredients 
are added to the glass batch. These generally are 
fluorides, sulphates, phosphates, chlorides, or oxides 
of tin, antimony, and a few other metals. By selec- 
tion of the batch materials and regulation of the 
temperature conditions during forming, the size 
and concentration of the crystals, and therefore the 
proportions of light transmission and reflection of 
the glass, can be accurately controlled. 

All diffusing materials, including opal glasses 
have unique advantages for lighting. A diffusing 
globe or panel, by intercepting light and redirect- 
ing it, becomes in itself a secondary light source of 
larger area. This softens shadows, and causes the 
eye to focus on the luminous globe or panel, rather 
than to look through it. The diffusing element offers 
distinet advantages in the design of luminaires, 
since all parts of the unit behind it are concealed 
from direct or reflected view. 

Enclosing globes of opal glass for interior incan- 
descent lighting installations are familiar examples 
of this type of diffusing element. For many years 
they were the standard method of obtaining uni- 
form illumination, and of reducing brightness con- 
trast. Ornamental street lighting globes are also 
made of light opal glasses. 

In fluorescent installations, panels of opal glass 
are commonly used for brightness control and light 
diffusion. As the glass panels are normally the de- 
termining feature in the appearance of the fluores- 
cent luminaire, they are often made with decora- 
tive surface patterns, and in bent shapes to conform 
with fixture styling. 
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Louvered glass, having partial direct transmission and 
partial diffusion. 


All diffusing media, including opal glasses, have 
a reflected component — that is, part of the inei- 
dent light is scattered back in the direction of the 
light source. Thus, diffusing elements are espe- 
cially useful in suspended luminaires for achieving 
semi-direct and semi-indirect types of light distri- 
bution. 

Glasses which have partial diffusion may be used 
where some of the light is to be transmitted direct- 
Globes in which the bottom 


ly, and some diffused 
portion is opal, while the top portion is clear, pro 


vide diffusion of all illumination below the hori- 
zontal, while direct and reflected light above the 
horizontal is transmitted directly upward. 
Another medium which makes possible a combi- 
nation of direct and diffused lighting is photo- 
sensitive glass. White opal areas may be produced 
in clear glass of special composition by a process 


similar to photography. Exposure to ultraviolet 


Several types of prismatic lighting lenses, usually made 
in heat-resistant glass. 
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light changes the form of silver ions in the glass so 
that upon subsequent heating each of these par- 
ticles becomes a nucleus for the growth of crystals. 
The exposed become translucent white 
through the whole thickness of the glass, while 


areas to be left clear may be shielded by a negative. 


areas 


Lighting glassware is now made in an egg-crate 
pattern of white opal louvers integral in the glass 
panel, The pattern of louvers is so designed that 
light incident at angles of less than 45 degrees from 
while light at 
In a variation of this 


vertical is transmitted directly, 
greater angles is diffused. 
design the opal louvers are tilted at an angle of 


30 degrees. 
Heat Resistant Glass 


Wherever thermal stresses are expected, as in 
many incandescent lighting installations, and in 
most outdoor applications, the glass elements should 
be heat resistant. As explained above, sudden tem- 
perature changes across a piece of glassware pro- 
duce severe stresses. However, those stresses are 
greatly reduced in “borosilicate” glasses. Boric 
oxide, replacing lime and soda as a flux to help in 
melting the silica, combines with the other mate- 
rials in the batch mixture in such a way as to pro 
duce a glass having a coefficient of expansion only 
45 per cent to 40 per cent of that of most erystal 
vlasses. Thus a temperature differential that will 
produce a given stress on the surface of a piece of 
ordinary soda-lime crystal will result in a reduction 
of stress on a piece of borosilicate glass in that 
proportion 

This kind of heat-resistant glass is used espe- 
cially in lenses and panels of the Fresnel type for 
high-wattage incandescent installations, and for 
outdoor applications both in the illumination and 


signaling fields 


Characteristic “dicing” of tempered glass, into small 
harmless fragments, when strength limit is exceeded. 
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Most types of glass also can be made shock re- 
sistant by tempering This process is essentially a 
heating and chilling operation. Its effect is to 
create protective compressive stresses in the surface 
of the glass which resist tensile stresses that other 
wise might fracture it 

The increase in performance of tempered glass is 
equally effective in the case of thermal and me- 
chanical stresses, so it is useful in protecting light- 
ing equipment wherever either sudden temperature 
When the limit of 
“dices” Into 


changes, or impact, are hazards 
strength is exceeded, tempered glass 
small harmless fragments, a secondary characteris 
tie of this material which makes it valuable for 
fields 


Examples of such installations can be found in 


transportation and institutional lighting 
explosion-proof globes, side-lights and panels for 
industrial locations, and lighting installations in 


jails or mental institutions 


Color Filtering Action of Glass 


Not only does glass provide directional control 
of illumination. but it offers a method of color 


control as well. Glasses can be made that perform 


any light filtering action desired, from the virtual 


lack of absorption of the purest crystal, to complete 
opacity. This capability covers not only the visible 
spectrum, but extends well into the infrared and 
ultraviolet as well. And since any color filtering 
action is an integral property of the glass, it is 
permanent 

Applications of colored glass have been greatly 
increased in recent years, but are naturally limited 
to specialized purposes. They include such uses as 
stave and display lighting, railroad and marine sig- 
naling, aireraft and automotive lights, obstruction 
markers, and the like 

Gilass with color-filtering properties is produced 
by adding metallic oxides to the batch of raw mate- 
rials. For some colors the melting process releases 
the metallic ions into the glass solution, giving it 
their characteristic color. Blue glass is made by 
adding cobalt, green by adding copper or chromium 
and amber by adding nickel 

Other colors are obtained through metallic par- 
Heat 


treatment of a glass, after fabrication, also may 


ticles or colloidal particles in suspension. 
affect its color. Red glass, for example, has but 
slight color when it is formed, but becomes more 
dense in a carefully controlled heat treatment 

It is advisable to give careful consideration to the 
spectral transmission characteristics of the glass in 
ordinary lighting installations, so that the color of 
the light source is not distorted. Unless it is com- 
pounded with great care, glass is likely to show a 
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slightly bluish-green hue — noticeable when viewed 
edgewise — as a result of iron contamination of the 
batch. In order to produce water-clear glass com- 
pletely devoid of any color-filtering action it has 
been found necessary to use special iron-free ingre- 
dients, and to take elaborate precautions to avoid 
iron parts in the tools and containers used in 
handling the batch materials. The use of “water- 
white” lighting crystal is particularly important 


with fluorescent which are themselves 


deficient in the red end of the spectrum, and where 


sources, 


the selective absorption of the greenish glass would 


further weaken the warm colors. 


Decorative Glass in Illumination 


Decorative uses of glass in lighting installations 
usually are combined with other functions served 
by the glass. That is, globes, panels, or other ele- 
ments serving primarily to direct, diffuse, color, 
or otherwise control the light, may at the same time 
be made in decorative shapes, or bear decorative 
designs, that are not incompatible with their pri- 
mary functions. 

The great variety of types of glass available, and 
the many decorative and finishing treatments that 
may be used on glass, make it possible to achieve 
virtually any kind of decorative effect desired. 

Ceramic enamels can be applied in intricate pat- 
terns. Since those enamels are themselves glasses, 
and are fused with the supporting element, they 
are permanent in every respect. 

Surface patterns can be etched with acid, sand- 
blasted, or ground on any glass element. Acid etch- 
ing produces a surface that is somewhat finer and 
softer in texture than sandblasting, but the two 
finishes are closely similar. Some decorative tech- 
niques weaken the surface of the glass, and care 
must be employed where glass elements serve pro- 
tective functions. 

The fact that glass is a mixture, rather than a 
specific chemical compound, makes it capable of 
almost infinite variation. Thousands of formulae 
for glass have been used, each of which produces a 
glass with unique characteristics. Thus glass can be 
engineered to satisfy any combination of require- 
ments in the field of illumination. 


Epitor’s Nore: This article is one of a series on the 
characteristics of materials and services relating to the 
lighting industry. Previous articles in this series are: “Char 
acteristics of Plastics,” December 1951; “Characteristics of 
“Characteristics of 300 
February 1953; 


Porcelain Enamel,” July 1952; 
Degree White Baked Enamel Finishes 
“Characteristics of Alzak Aluminum,” March 1953; “UL — 
and the Lighting Industry,” July 1953; “Characteristics of 
Tungste:.,” August 1953; “Caleulating Sound-Absorbing 
Effect of Acoustical Baffles in Lighting Systems,” September 
1953; “Characteristics of Phosphors,” May 1954.] 
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INSTALLATION AT UNIVERSITY OF PITTSBURGH. 


Lighting a University Field House 


LIGHTING OBJECTIVE: To provide flexible lighting for a modern university multi-purpose athletic 


area, 


GENERAL INFORMATION: = ‘he new Pitt Field House is a typical multi-purpose athletic area. 
The large floor area, which is equipped with removable basketball floor and bleacher sections, is 
used for baseball practice, football practice, track meets, basketball, district championship play- 
offs and the like as well as many intramural sporting events. This variety of activities requires a 
flexible lighting system 


The room has seating capacity for 5500 p ‘ople Surface characteristics are as follows: 


ceiling \cousti-Celotex painted cream 16% RF 
walls concrete block painted green 29% RF 
playing floor natural wood 27-38% RF 
17% RF 


surrounding floor clay 


INSTALLATION: (ver the first floor main area, 40 footcandles of maintained general illumination 
is provided by 120 Westinghouse Millites using 1000-watt filament lamps in pairs spaced on 25 x 
25 foot centers. Mounting heights of these units vary from 35 feet at the sides to 50 feet at the 
center of the arena. When the basketball floor is assembled in the center of the gym area, an 
additional 28 Millite units are energized to bring the illumination level over the playing court to 


» 


between 60 and 70 footcandles. Brightnesses are shown in Fig 
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Lighting a University Field House (continued) 





Figure 2. Brightnesses in footlam- 
berts measured from top of 
grandstand 











To protect the large crowds which attend these sporting events against possible panic and 
confusion due to an emergency power failure, a separately supplied circuit of ten 300-watt filament 
lamps in Westinghouse Millites is installed. These units as well as the exit and stair lighting lumi- 


naires are served from a gas engine generator. 


As with all large areas where high mounting heights are involved, maintenance of the lighting 


equipment is a serious problem. The lighting unit used in this installation has an impact resisting 


glass cover and is completely sealed with an asbestos gasket to minimize dirt collection. The lumi- 
naires are installed on tandem brackets on Thompson lowering hangers to permit servicing of the 


units at floor level 


Architects: Ingham, Boyd and Pratt; consulting engineer: E. T. Wiesman; electrical 
contractor: Sargent Electric Company — all of Pittsburgh. 


Lighting data submitted by A. G. Caplan, Duquesne Light Company, Pittsburgh, Pa., 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A Photometric Laboratory 
For Today's Light Sources 


HE distribution photometer for incandescent 
lamps and luminaires has served for an ex- 
tended period of time with little change in 
construction. Simple and universal in method of 
operation, it could be operated either in vertical or 
horizontal position with equally high degree of 
accuracy. We have had few problems in the testing 
of incandescent sources 
However, the fluorescent and mercury lamps 
brought forth several inherent characteristics of 
gaseous sources which upset testing procedures. 
Large sources, sensitive both to temperature and 
position while under test, could not be accurately 


These 


problems demanded a careful review of the funda 


explored on the simple type photometer. 


mental photometric theory and how it might be 
adapted to construct accurate measuring devices for 
these hard-to-handle sources. The findings provided 
us with a basis for specifications of a new photome- 
ter for these newer light sources. 

We desired the greater test distance to be an 
reflected by 
which are subject to change with consequent error. 


actual, direct distance, not devices 


Interrelated with sufficient test distance is the 
proper positioning of the gaseous sources during 
test. Since the output of these lamps changes with 
position we felt that they should be tested in the 
same position as that in which they are used in 
order to get accurate results 

The gradual increase in size of street luminaires 
has also concerned us. Newer prismatic refractor 
designs redirect the light from the reflector both 
laterally and vertically. The optical center appears 
to shift within the unit, 7.e., the rays of light appear 
to emanate from a part of the glass refractor sey 
eral inches below the light center. This apparent 
optical center shifts more with increase in the ver- 
tical angle. If the point of rotation is the light 
center, then the apparent angle of emanation at 25 
feet or 30 feet mounting height at angle of maxi- 
mum candlepower may be 214 to 3 degrees higher 
than the angle measured on a photometer with a 
short test distance of 10 feet 
be corrected by tedious mathematical calculation 


The parallax can 


AuTHors: Holophane Cor Ine ngimeering Center, Newark 
Ohio 
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By KURT FRANCK 
R. L. SMITH 


However, when the test distance is increased to 25 
feet, the difference is cut te one-half degree and 
may be further reduced by rotating about an 
assumed optical center below the actual light cen- 
ter. A longer test distance eliminates the need for 
correction factors and gives candlepower data on 
the luminaire at distances comparable with actual 
mounting heights. 

Without a large room it is difficult to handle 
these two closely related specifications. Various 
expedients have been suggested during the past 
few years, all of which permit possible sources of 
error and entail use of correction factors. To get a 
photometric dark room that would meet the specifi- 
cations already set forth, we found that it would 
have to be newly built. It was incorporated as a 
part of our new engineering center. 

In a room of such large proportions it would be 
impossible to operate manually the 
A gen- 


practically 
photometer to meet our above requirements. 
eral plan resulted in which the construction was to 
be mechanically controlled from one central point. 
A natural outgrowth of this idea was to remove the 
photometrist from the dark room and place him in 
a central control room in comfortable light sur- 
rounds from which he could operate the photome- 
ter. 

One other consideration which affected the de- 
sign of our photometer was the general type of dis- 
tribution that we measure. Since for the most part 
our fixtures fall either in the direct or semi-direct 
we could modify the vertical angular range. We 
decided that a range between 0 and 110 degrees 
trom nadir will take care of most of our work. 
Those units which do have a small percentage out- 
put in the 90-180 degrees zone may be inverted in 
trunnions for photometric explorations between 110 
degrees and 180 degrees by taking readings in the 
inverted position between 70 to 0 degrees. 

The dark room built to house our proposed pho- 
tometer towers above the remaining engineering 
center. With the floor at basemeat level, the roof 
stands at a level 35 feet above it. To allow for full 
swing of long fixtures being tested a length and 
width of 32 by 15 feet were found ample. At the 
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Figure 1. Diagrammatic view of photometric testing 


laboratory. 
Lighting unit on test 
Photoelectric test cell 
Test cell track, 25-foot radius 
Test control room. 


Work shop. 


first floor level at one end ol the dark room the 


ontrol room (8 by 15 feet) is situated. Above it 
is located a workshop of the same size for making 
test equipment 

Before going into a detailed description of the 
ndividual parts, a quick look at the entire picture 
is in order. The line drawing (Fig. 1) diagrams 
the locations of the major assemblies. The steel 
photoes ll 


circular are represents the locus of the 


positions. The vertical rotator near the ceiling sup 


ports the luminaire, its light center being set at the 


center of the are. From a door in the work shop, 
the photometrist may service the fixture under test 
rolled out 


by means of a platform which can be 


from under the work shop floor. The photometer 
room is painted flat black to reduce reflections to a 
minimum. From the eontrol room the photometrist 
is able to operate the equipment in the dark room 

In detail the steel are was constructed in three 
steps. Hleavy angle iron members forming the 
skeleton or framework of the are were first placed 
in one plane which represents the vertical plane of 
test. These angular beams were arranged in tri 
bridge-like formation to give 


angular rigid sup 


1 Photometri Laboratory 
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port to the final are. On this structure, which was 
mounted on the floor and the end wal! opposite the 
workshop, another L-shaped 


Before actually fastened, 


control room and 
angular strip was bolted 
this angle iron was cut at equal distances of 24% 
degrees chord lengths and bent. These chord 
lengths formed the sides of a regular polygon that 
cireumseribes the final 25-foot are. On this plane, 
régular-polygon truss rests 4 inches by ¥g-inch 


strap iron. It assumes of its own weight the final 


are shape and acts as a flat, ribbon-like, circular 


track for a small four wheeled cable car which 
carries the photocell. The grooved wheels whose 
axles are perpendicular to the track engage it edge- 
wise 

Located on a circular centerline whose radius is 
several inches larger than the track radius are a 
series of pulley wheels spaced at 24-degree inter- 
vals. Aireraft steel cable strung on these pulleys 
operates to pull the cell cable car up and down the 
track. About halfway up the track and a little 
back of it a windlass winds up one end of the cable 
while it unwinds the other, the slack in it being 
compensated for by a weighted pulley. One revolu- 
tion of the windlass drum moves the cell car five 
degrees on the are track. \ small d-c motor operat- 
ing from a rectified source turns the drum slowly 
viving the cell car a speed of one-half degree per 
second, or a distance of a little more than 2% 
inches on the are per second. Geared to the drum 
are two Selsyn indicators, one to give major change 
in position of cell car, the other, a vernier, to give 
minor change. A second set of Selsyns located in 
the control room and connected to the ones on the 
are follow closely their movement and accurately 


We can 


check these positions to one-tenth of a degree. 


indicate the angular position of the cell. 


We use a two-inch selenium barrier-layer cell for 
most of our photometric work. To maintain linear- 
itv of response, illumination levels on the cell are 
limited to seven footeandles. To accomplish this, 
neutral filters of different densities may be inter- 
posed between cell and test luminaire to reduce the 
values to within the limited range. The filters are 
mounted on a circular dise containing six openings 
spaced 60 degrees apart. One opening is without a 
filter; the other five contain filters having nominal 
multiplying factors of 2, 4, 10, 20 and 40. The one 
of proper density may be rotated to operating posi 
tion by a small d-c motor geared to the dise and 
operated by push buttons from the control room. 
Knowledge of which filter is in front of the cell is 
shown on the control panel by Selsyn indicators 

Although the filters are called “neutral” we have 
found that their selectivity varies with the light 
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source being measured. Accordingly we calibrate 
each filter for the source under test. 

The usual precautions are taken to shield ex 
traneous light from the cell by providing it with a 
The walls di 


rectly opposite the cell are covered with black velvet 


conical shield blackened with flock 


drapes. 

Adequate stairs and runways connect the three 
rooms such that they are readily accessible. 

The vertical rotator which supports the luminaire 
at the center of the are consists of two major parts, 
a stationary structure and an elevator. The sta 
tionary part, bolted to roof beams, acts as a guide 
for the elevator portion. As the light center posi 


tion varies from fixture to fixture, the elevator is 


moved to compensate for the difference. In the sta 
tionary part a steel square plate is fastened to the 
roof structure. At each corner 28-inch long pieces 


of pipe are welded at right angles to it. A steel 
square bottom plate is also welded to these pipes, 
which act as guides for four steel rods of the eleva 
tor. To insure close guidance, the pipes are bushed 
which 

The four 


rods of equal length pass through the bushed pipes 


with brass at each end to tolerances just 


permit nice movement of the steel rods 
and are bolted to steel plates at top and bottom 
Throughout welded-in gussets maintain squareness 
and plumbness of the two structures 

Four screw jacks raise or lower the heavy eleva 
tor within the bushed pipes of the stationary guide 
The four 
the bottom plate 


to place the light center at the are center 


jacks located at the corners of 


operate simultaneously and thereby maintain the 
bottom plate in level position 

The bottom plate of the elevator is provided with 
ball races above and below upon which is carried 
by ball-bearings an annular ring with outer diame 
ter of 16 inches and inner diameter of & inches 
Asymmetrie units such as street lighting and fluo 
rescent luminaires hang from this annular ring 

Floating on bearing raceways in the annular ring 


om 
he 


than 8 


is a smaller ring. lower face of this ring 


slightly less inches diameter, protrudes 


through the 8-ineh hole in the larger ring and is 


flush with the bottom face of it Symmetric units 
are supported from this face plate 
A 2Y 


the lamp socket to enter the fixture vertically. The 


inch hole in the small annular ring allows 
lamp revolves at 50 rpm to give average readings 
and the luminaire mounted on the face plate of the 
small ring may rotate at the same speed 

A stainless steel tubular shaft supports the lamp 
hollow, it carries the 
socket shell while 


socket at one end Being 


ground side of the current to the 
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Figure 2. Mechanism of the vertical rotator. 


an insulated brass rod through the tube carries the 
“hot” side to the socket contact. The current is sup 
plied at the top of the shaft by means of rotating 
conductors in mereury cups. This permits current 
flow to the rotating shaft 

The 
spaced to give rigid support and to keep it plumb 


socket shaft revolves in two ball bearings 
A small gear motor connected by belt to a pulley on 
A clamp above the pul 


light 


the shaft rotates the lamp 


ey may be released to move the eenter to 
proper position 
The photo, Fig. 2, shows the intricate mechanism 


of the vertical rotator 
rotation of the 


Most of if is for the eontrol 
used for 


small dl 4 


and large annular ring 


testing asvmmetric fixtures, <A motor 
operates a large gear fastened to the annular ring 
This revolves the ring at a speed of one-third rpm 


vhich 


metrie reflectors and refractors 


allows very careful exploration of asym 


Direct-current motors are used on all of the con 


trols as they may be started and stopped quickly 


and may be reversed very easily by reversal of 


armature windings. The motor circuit shown In 


Fig. 3 is rather interesting. Two momentary push 


used. one to give clockwise, the other 


These are of the 


buttons are 


counterclockwise motion type 
push to make one cirenit and break the other cir 
both are 


short the 


When neither button is pushed or 
button 


euit 


pushed, the two push eirenits 
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Figure 3. D-c motor circuit to produce forward or reverse 
motion. 


| 
| 


armature. Since the field is in the circuit all the 
time during the test, the shorted armature in its 
field acts as a magnetic brake. Pushing one button 
carries the positive current to one side of the arma- 
ture; pushing the other reverses this, thereby re- 
versing the direction of rotation. This circuit 
makes for rapid stopping, starting and reversing of 
the motor and facilitates return to a position if it 
be slightly overrun 

One Selsyn indicator in the annular-ring assem- 
bly revolves '/sg of a turn for every 10-degree 
movement of the ring, while a second Selsyn is 
geared to the first one to make one complete revolu- 
tion each 10 degrees of the annular ring. The first 
measures roughly the angle, while the latter one 
enlarges the change of the first, thereby acting as 
a vernier 
coupled to a similar pair in the control room which 


The response of the two Selsyns is 


follows closely giving true indications of the lateral 
orientation of the luminaire. Single degrees are 
marked on the control panel and tenths of degrees 
ean be readily estimated. It is to be noted that 
throughout we use d-c motors for rotating each de- 
vice and not Selsyns. The latter are used only as 
indicators 

There are occasions when we desire to read lamps 
alone on a horizontal photometer. Such equipment 
is also handy for testing small units where candle- 
power data from 0-180 degrees are desired, Con- 
sequently we developed a horizontal rotator that 
may be connected readily to the vertical rotator. 
The main body of it is bolted to the annular ring of 
the vertical rotator. A plate-pulley on the hori- 
zontal one is fastened to the face plate of the ver- 
tical, thereby conveying the power to rotate the 
lamp from one to the other. 

The horizontal shaft is set to 0 degree by lining 
it up with the steel are. The cell car is then raised 


vertically to the 90-degree position on the are. The 
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horizontal shaft is elevated by the four jacks until 
its centerline is 25 feet from 0 degree on the are. 
It is then in position for test and is used as any 
typical horizontal photometer. The Selsyns indi- 
cating lateral angles of the annular plate now indi- 
cate the vertical angle of the lamp. A lamp may be 
read in this manner from 0-180 degrees to get 
candlepower values for lumen computations. Again, 
power is fed to the lamp by contacts in mercury 
cups. This accessory, horizontal rotator has proved 
to be very useful. 

Temperature differences in various parts of a 
room this large can be troublesome. We have spe- 
cial equipment built into our heating system that, 
while not strictly air conditioning, equalizes the 
temperature from top to bottum of the laboratory. 

The control room is located adjacent to the pho- 
tometer dark room. In wel!-lighted surrounds, the 
photometrist conducts the test in the same type of 
environment as that in which engineers and office 
workers live. His eyes no longer are subjected to 
the severe task of trying to read meters in a room 
with such sharp contrasts as high unit brightness 
against black walls found in the old type photo- 
metric room. 

This is not the only desirable feature. Some de- 
sign engineers are human in that they desire to 
know the “returns” on their latest designed unit 
before the “votes” are all in. They may come into 
the control room to see if the angle of maximum 
candlepower of a newly designed luminaire shows 
up photometrically at the angle for which they 
designed it. This too saves on test time, for it 
enables them to see changes in distribution which 
indicate what should be tested next. 

The electrical cables carrying Selsyn currents, 
cell currents and d-e motor currents all merge into 
This 


yanel like a large part of the other equipment was 
1 


this room and flow into the control panel. 


designed and built in our own laboratory. 

The photo in Fig. 4 shows the control panel. The 
knob at the left gives major voltage control while 
the one at the extreme right is for minor or vernier 
voltage control. The type of lamp dictates whether 
voltage, current or wattage shall be measured. The 
required instrument is plugged in jacks on the 
table 
der the control panel are source of supply. 


Constant voltage transformers mounted un- 


Between the voltage control knobs, the two dials 
at the le:t indicate rough and vernier location of 
the cell on the track; the two at the right give 
rough and vernier lateral orientation of a vertically 
mounted asymmetric unit. A small dial in the cen- 
ter indicates the density of the filter that is in front 
of the cell 
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Figure 4. Control panel. With a central 

control room, photometrist sits in pleas- 

ant light surrounds and cheerful at- 
mosphere 


In the testing of asymmetric units there is the 
problem of getting the lateral orientation set prop- 
erly before starting the test. To do this the pho 
tometrist selects two defining points that establish 
the axis of symmetry of the luminaire. In the case 
of a refractor he takes one plane that is well defined 
by the prism structure or if an asymmetric reflector 
alone, the axis of symmetry. On a reflector he drills 
two small holes diametrically opposite on this axis. 
After the reflector is placed on the vertical rotator 
and otherwise lined up, he sights through the holes 
and by a second set of lateral push buttons at the 
vertical rotator, he revolves the reflector one way 
and then the other until he can sight the centerline 
of the are 
bulb which may be lighted for this purpose at the 
centerline of the are at 90 degrees vertically. After 


This is facilitated by a pin-point light 


the unit has been properly oriented at the vertical 
rotator, the photometrist goes to the control room 
to line up the pointers on the two lateral dials. 
This is accomplished by a gear arrangement for 
shifting the Selsyn stators, thereby allowing the 
photometrist to “zero” the pointers. 

With the equipment described above the pho- 
tometrist has control of the test at his finger tips. 
“Vertical” 


Likewise 


To raise the cell on the are he pushes one 
button, to lower it he pushes the other 
two buttons control respectively clockwise and 
counterclockwise motion of asymmetric type units 
under test. When illumination levels on the cell 
become too great as indicated by the microammeter 
used to read the test, one button will rotate a 
heavier filter in front of the cell while another will 
change to lighter density. These six buttons are 
mounted on a small switch board, measuring 4 
inches by 6 inches. The switch board is connected 
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by extension cable to the control panel so that it 
may be moved to the spot most convenient for the 
photometrist 

To read a vertical distribution of a symmetric 
unit, he uses but the two vertical push buttons plus 
filter controls; on an asymmetric unit he first sets 
the luminaire to the desired lateral orientation by 
the lateral push buttons and then proceeds as be 
fore. To read the lateral distribution in a cone, he 
sets the cell vertically at the angle of the cone and 
then rotates the unit from angle to angle for lateral 
readings by the lateral push buttons. 

Since the completion of this project, we have 
There 


are, however, improvements to be made, and these 


found few technical errors in the design. 


one by one, are being put in effect in the order of 
their importance 

In the way of additional equipment, we find that 
a recording device of some kind might be used to 
advantage on some design tests. Provisions for 
use of recorders have been incorporated into the 
controls, 

We find that for most of our work this new 


photometric laboratory does a splendid job. The 


equipment is easy to use and the test work can be 


speedily handled. In particular the separation of 
control room from dark room promotes a more 
cheerful atmosphere for the photometrist and de 
sign engineers. 

We are submitting this description in hope that 
it may contain some helpful suggestions for the 
design of an up-to-date photometric laboratory. 

We gratefully acknowledge the accomplishments 
which J. R. Green, our test engineer, has contrib 
uted to the design and construction of all phases of 


the new laboratory 
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Luminous panels, 8 x 12 feet in 
size, are formed from the indi- 
vidual units in lounge area of 
hospital. 


Individual Units Combine 


For Versatile Lighting Systems 


Here units are used singly, where 
high level of illumination is un 
necessary. 
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A luminous ceiling of 32 pans 
provides 48 footcandles at the 
nurses’ station, where good visi- 
bility is imperative. 


Gm of the major advantages of the lighting system 
used in the Grace New Haven Community Hospital 


is its versatility. Individual units have been spaced as 
required in corridors and, where higher of levels of illu 
mination are desirable, are combined into luminous 
panels or luminous ceiling. 

The two-foot-square recessed luminaires use, as a 
diffusing medium, pans of 44-inch pale ivory-colored 
plastic, hung in an extruded aluminum bezel, piano 
Reflee 


tors are of baked white enamel, and in individual units 


hinged with captive thumb serews for locking. 


four 20-watt lamps are used. 

Some of the areas requiring high levels of illumination 
are the twenty nurses’ stations, located at the junction 
of two corridors, where visibility of station nurse by 
floor nurses and visual control of corridors by station 
nurse are imperative. The ceiling area directly over the 
station is of typical luminous ceiling construction, using 
32 pans similar to the individual units. Forty-watt fluo 
rescent strip is mounted on 14-inch centers in a white 
painted plenum; a level of 48 footcandles was measured 
after two months’ operation. Pans are removed for 
maintenance by the tip-out method and cross supports 
are removed from the slotted holders or joiners for re 
lamping. 

Ceiling is white (75% RF); walls are gray and terra 
cotta (46% RF), and counters are tan (30% RF). 

This installation was the entry of the late Cecil K. 
White, Grand Light & Supply Co., New Haven, Conn., 
in Connecticut Section’s 1953 contest for My Most Inter 


esting Lighting Job. 
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Single and double installations alternate in the corridor 
to the accounting office. 
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Decorative Lighting 
For a Young Man's Bedroom 


Facies display of highlight and shadow 3-40 watt 


> ° ; FLUOR TUBES 
produces a background of illumination appro- — i Et 


priate to the design and decoration of this young 


man's bedroom — appropriate also to the interests 
2-40 waTT 


of the occupant by placing accent on his collection yao wart | FLUOR TUBES 
° FLUOR TUBES 


of framed photographs mounted on the wall 
General illumination is furnished by a wall-to 

wall valance over the window, in which three 48 

inch fluorescent lamps are mounted in channel at a 


15-degree angle to direct the light upward and out 
DESK LAmP 


Plan of bedroom 


over the ceiling of the room 





Concealed behind a strip of etched glass in the 
top of the decorative cabinets which line two sides Vt pth “4 tt tf 

, , , CEILING Ve 
of the room, continuous strips of fluorescent lamps Lh hh 
accent the photographs on the wall above and also 0 » 

. . wetin- 

light the shelf sections in the cabinet below. Port- A ; 
able lamps are used on the desk and beside the bed > | 

The room is approximately 12 x 14 feet with an 


8-foot ll-inch ceiling. Walls are painted a dark 


very light chartreuse. “aj \ FLUORESCENT 
CHANNEL 1 )FLUOR TUBE 


WALL 


rose red and the ceiling a 
Draperies and bedspread are of a white and light 

, , CURTAIN RODS / 
green weave and the carpet is a light gray. Furni y 29 


ture is of graved oak Y Wf, N | 
Af Z 


SSS 














> 





Detail of valance Detail of cabinets 


Decorative Lighting for a Young Man's Bedroom ILLUMINATING ENGINEERING 





Suppression of Radio Interference 


In Fluorescent Lighting Installations 


ADIO interference is the result of noise mixing 

Reva a broadeast signal and producing at the 

receiver output the familiar crackling “static.” 

The term noise, as used in this article, refers to the 

stray electric and magnetic fields generated within 
the fluorescent lamp. 

The noise field radiates outward from the lamp 
and also induces waves which travel along the 
wiring. It is well known that, in general, noise can 
be prevented from reaching the receiver by prop- 
erly shielding the lighting system, by installing 
filters to prevent propagation back along the wiring, 
and by installing conductors to shunt the noise cur- 
rents to ground. Reception can also be improved 
by shielding the receiver and its antenna. 

From laboratory tests and experience on actual 
lighting installations several specific methods of 
suppression have been evolved. To apply these 
effectively several factors must be considered; the 
type of installation (factory, home, ete.), the wiring 
layout, types of lamps, ballasts, and starters, the 
characteristics of receiver and antenna, the strength 
of the broadcast signal and the degree of suppres- 
sion required. 

The discussion of these methods and factors, 
which follows, should provide a guide for planning 
new installations and for improving reception in 
existing installations. 


The Noise Source 


The principal noise source in the lighting system 
is, of course, the fluorescent lamp. The noise is 
generated by cathode bombardment and by collision 
of charged particles in the are stream. In this 
respect the lamp acts much like other gaseous dis 
charge devices 

Most of the noise appears to be generated at the 
instant when the discharge changes from the glow 
type to an are: that is, when the cathode hot-spot 
forms on 60-cycle per second operation this occurs 
120 times per second. 

Because of the activity at the cathode the noise 
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Radio Interference in Fluorescent Lighting 


By GLENN WALTERS 


Radio interference caused by fluorescent 
lamps is not a new problem. And considering 
the number of lamps now in use, it is surpris- 
ingly a relatively minor problem. However, 
occasionally interference in an_ installation 
reaches the annoyance level and steps must 
be taken to correct the situation. The pur- 
pose of this article is to suggest means for 
suppressing interference. 


output of a fluorescent lamp is extremely variable 
The greatest output usually occurs immediately 
after the lamps are turned on, but after a short 
burning interval the lamp stabilizes and the noise 
subsides to a lower level 

Different lamps of the same type may show as 
much as 1000 to 1 variation in noise output. More 
over, the output of a given lamp may vary a similar 
amount during its life. Some lamps tend to pro 
duce less noise near the end of life, and others 
more. In some cases one cathode may fail, causing 
the lamp to rectify. Such lamps may be extremely 
noisy. 

This variability makes it difficult to compare dif- 
ferent types of lamps and to rank them with re 
spect to noise output. It appears, however, that 
rapid-start lamps are “quieter” than other types 
because continuous heating of the cathodes makes 
lamp restarting each half cycle easier. Low-wattage 
lamps and operation at low currents also tend to 
produce less noise 

Variability in noise output also complicates the 
suppression problem. For example, one may at 
tempt to suppress the interference and obtain what 
appears to be sufficient suppression only to find 
several hours later than the level has increased, so 
additional suppression is required. Again, measure 
ments of noise levels, which might be expected to 
give quantitative indication of how much suppres- 
sion will be needed, are difficult to reproduce 

Noise may also be produced by faults in the 
lighting system. A common fault is poor contact 
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between the lamp pins and the sockets. This results 
in arcing which may generate a tremendous amount 
of noise. The condition can usually be corrected by 
turning or jiggling the lamps until the pins are 
properly seated. It may be necessary in some cases 
to readjust the spacing between sockets. 

Ares may also occur between poorly insulated 
lead junctions and the fixture; between the fixture 
and a filter case, where the case is supposed to be 
grounded to the fixture but actually is not. On rare 
occasions internal arcing and corona in the ballast 
may occur; sometimes this fault is indicated by a 
slow build-up of the noise level immediately after 
the circuit is energized 

It is sometimes helpful to think of the lamp as 
a radio-frequency generator having a certain in- 
ternal generated emf and an internal impedance 
A 40-watt preheat 
lamp may have, for example, an internal voltage 


which is resistive in character 


of 530,000 microvolts and an internal resistance 
of 1450 ohms 
of course, because of variability in noise output 


This representation has limitations, 
and radiation effects 


Characteristics of the Noise 


The noise voltages generated in the fluorescent 
lamp are of a random nature, the result of the 
“statistical” process within the bulb. Consequently, 
the disturbance is spread out more or less over the 
entire frequeney spectrum, unlike a broadcast sig- 
nal which is confined to a narrow band 

The largest noise amplitudes are observed in the 
broadeast range, 550 to 1600 kilocycles per second. 
Amplitudes at higher frequencies, particularly in 
the frequency modulation and television bands, are 
practically negligible 

Ilence, suppression needs to be considered only 
for the broadcast range. In discussing suppression 
methods we shall assume that only the broadcast 


range is being considered 


Propagation and Reception 


Noise may propagate from the source to the re- 
ceiver in four ways: (1) by direct radiation from 
the souree, (2) by conduction back through the 
ballast and the supply lines, (3) by radiation from 
the supply lines, and (4) by induction of currents 
on nearby wiring from which there may be feed- 
back and radiation 

The radiated field has two properties that can be 
used to advantage. First, near the source the energy 
associated with the electric component is consider- 
ably greater than the energy associated with the 
magnetic component. Far from the source the 
energies are equal. Hence, a shield around the re- 
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ceiver and its antenna which blocks the electric 
component but not the magnetic should suppress 
the noise field but not the broadcast signal. Con- 
sequently, if the receiver has a properly designed 
antenna, noise from the lighting system should not 
cause interference. Also, it is possible to restrict 
the noise field to the vicinity of the lighting system 
by means of fairly simple shielding. 

Second, the strength of the radiated field dimin- 
ishes rapidly with distance. Hence, it is possible to 
eliminate that mode of interference simply by 
locating the receiver and antenna at a sufficient dis- 
tance from the lighting system. Tests indicate that 
the distance should be at least eight to ten feet. 
Since a certain amount of noise may be induced on 
the chassis of the receiver, particularly when the 
chassis is not grounded, the chassis should also be 
remotely located in cases where a separate antenna 
is used. 

Line feedback exists by virtue of radio-frequency 
currents flowing over the supply lines and building 
up voltages between the lines and ground. If the 
feedback reaches the receiver, currents will be in- 
through the distributed 


duced in the antenna 
capacitance existing between antenna and ground 


and between chassis and ground. Line-to-line volt- 
ages also exist but these are filtered out by the 
power transformer in the receiver. If the receiver 
is of the ac-de type, line feedback is likely to pro- 
duce more interference because the chassis is not 
grounded and there is no power transformer. 

Line feedback will be attenuated to some extent 
because of radiation from the supply lines and the 
shunting effect of line-to-ground capacitance. Con- 
sequently, interference due to feedback will be less 
the longer the line between lamps and receiver 

Interference through induction of currents on 
wiring near the lighting system is a mode which is 
often overlooked. This may be especially bother- 
some when there is a considerable amount of line 
radiation or where the branch circuits are in close 
proximity. 

Reception may be adversely affected by the con- 
struction of the building. Steel frameworks and 
metal lath attenuate the incoming signal. This 
effect is often observed on car radios when the auto- 
mobile is driven through an overhead steel truss 
bridge. In such cases a given noise level will, of 
course, cause more interference. 

In some installations the supply lines may act as 
a partial antenna for the receiver. This effect has 
an important bearing on the suppression of line 
feedback, as will be discussed subsequently. 

With this brief look at the causes of interference 
we can proceed to the discussion of suppression 


methods 
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Suppression at the Source 


The most direct way to improve reception is to 
suppress the noise at its source. The noise may be 
suppressed by (1) shielding the lamps and (2) 
establishing low radio-frequency impedance paths 
across the lamps and to ground. This assumes that 
other possible sources in the lighting system have 
been searched for and eliminated and that the fluo- 
rescent lamps are definitely established to be the 
source. 

Direct radiation from a lamp can be suppressed 
by enclosing the lamp as completely as possible 
with metal shields. The shields should be good elee- 
trical conductors and be grounded. (Grounding is 
discussed in a later section of this article. ) 

In most installations the lamps are already part- 
ly enclosed by the metal body of the fixture. The 
shielding may be improved by covering the open 
face of the fixture with copper screen. The screen 
should be in good electrical contact with the fixture 
body and the fixture grounded. 

Such 


needed only in situations where extremly low noise 


complete shielding would probably be 
levels are required, for example in radio shops, or 
where the receiver must be located close to the 
lamps. 

In some installations fluorescent lamps are 
located in valances in which there are no metal fix- 
tures and the ballasts are remotely located. Inter- 
ference from such installations may be severe. It 
may be advisable to line the inside of the valances 
with copper or aluminum foil. 

An effective way of short-circuiting the noise 
generator is to connect a small capacitor from each 
end of the lamp to the fixture. All of the capacitors 
in a given fixture should be grounded at the same 
point on the fixture. 

However, in practice it is sufficient to shunt a 
single capacitor across each lamp. The value of the 
capacitance should be in the range 0.005 to 0.010 
microfarad. A capacitance of that size is almost a 
short-circuit at radio-frequencies but does not affect 
lamp operation otherwise — in fact, starting may 
be aided in some cases. 

The capacitance value should not be much greater 
than 0.010 microfarad, because larger capacitors 
may have an appreciable inductive effect at radio 
frequencies and may give less suppression 

Paper-dielectrie capacitors of the type sold in 
radio parts stores may be used for this purpose. 
The capacitors must be rated for an a-c voltage 
sufficient to withstand the starting and operating 
voltages of the particular lamp. It is advisable to 
secure recommendations from the lamp or ballast 


manufacturer as to the required rating 
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Starters for preheat-starting lamps ure usually 
That type 
of starter should be used where interference may 


provided with suppression capacitors. 


be a problem. Some ballasts also contain capacitors 
which are in shunt with one or more of the lamps; 
these capacitors will be less effective when the bal- 
last is located remotely from the lamps and addi- 
tional capacitance may be needed. 

In connecting the capacitor across the lamp the 
leads should be as short as possible. Otherwise, the 
loop consisting of lamp, capacitor, and leads may 
act as an antenna and increase the radiated noise 
slightly. It has been found that a capacitor across 
the lamp, properly installed, will reduce radiation 
from the lamp. 

Capacitors across the lamps will in most cases 
reduce the interference so that reception on local 
stations is practically noise free. For reception of 
weak, distant stations additional suppression may 
be needed. 


Suppression of Line Feedback and Radiation 


Neither line feedback nor line radiation will 
exist if the radio-frequency noise currents can be 
shunted to ground at the ballast. It would be 
highly desirable if the ballast could be built to 
perform that filtering action. 

Now transformers used in certain other applica- 
tions are constructed with the primary and second- 
ary windings electrically isolated and with an elec- 
trostatic shield between windings. When the shield 
is grounded, the capacitance between conductors of 
the secondary and the shield provides a low radio- 
frequency impedance path to ground. Thus, only 
small amounts of noise are induced back into the 
primary. 

Fluorescent lamp ballasts are not built in that 
way because of cost considerations, so the ballast 
itself provides little or no attenuation. Moreover, 
ballasts for the small wattage lamps are often just 
reactors with no portions shunted across the line; 
the attenuation may be less than that obtained with 
ballasts containing autotransformers. 

Multi-lamp ballasts vary considerably in wind- 
ing arrangement; the two basic types are of course, 
the lead-lag and series. Neither type is inherently 
better than the other so far as interference is con- 
cerned. However, certain specific designs may hap- 
pen to give better suppression because of either 
built-in capacitors or capacitors elsewhere in the 
lamp circuit. As mentioned previously, some series 
ballasts contain a capacitor which shunts one lamp; 
the main purpose of this capacitor is to facilitate 
starting, but it also reduces interference. Again, 
starters used in single-lamp and lead-lag switch- 
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start circuits usually are provided with suppression 
capacitors 


Industry specifications on radio interference sup- 


pression presently require that ballasts for lamps 


other than the preheat-starting type contain a sup 
pression capacitor connected across the ballast in 
put. Under some conditions that arrangement may 
not provide adequate suppression because the line- 
to-ground noise voltages are not affected. Hence, it 
may be necessary to install filters at the ballast 
input 

A simple type of filter is the capacitor type, con 
sisting of three capacitors connected in delta be 
tween lines and between lines and ground. Filters 
of this type are readily available on the market. 
Tests in actual installations indicate that to secure 
adequate suppression the line-to-ground capacitors 
may have to be as large as 0.1 microfarad. Since a 
capacitor of that size may introduce a shock hazard, 
particularly on portable equipment, the capacitance 
must be limited to smaller values 

To keep the capacitance within safe limits and 
still secure sufficient attenuation an inductive 
capacitive filter should be used. Whichever type of 
filter is used, one unit should be installed for each 
eight-foot length of fixture. All fixtures in the 
installation should be filtered, not just the ones 
which happen to be noisy at a particular time. 

Filtering at the ballast has definite limitations 
because the noise may to some extent by-pass the 
filter 
supply lines are in conduits, or otherwise shielded. 


Filters will be much more effective if the 


This will suppress radiation from the lines and 
shunt to ground the noise that by-passes the filter. 

A more diffieult situation is an installation in 
which the ballasts are located remote from the 
Filters at the ballast will be 
even less effective because of radiation from the 


lamps and fixtures 
lamp leads. In this case both capacitors across the 
lamps and an inductive-capacitive filter at the bal- 
last input may be necessary 

If the supply lines are shielded and the ballasts 
located at the fixtures, a filter at the receptacle or 
outlet where the radio is plugged in should be 
sufficient. This arrangement considerably reduces 
the number of filters needed. A delta-capacitor 
filter is adequate for this purpose. Of the various 
filters available on the market one style, which is 
especially convenient, has a cylindrical shape with 
a plug on one end, a receptacle on the other end, 
and a grounding lug along the side. Safety pre 
cautions should be observed in grounding the filter 

When the supply lines are unshielded, a line 
filter, either at the ballast or at the radio, will 
This effect 
Thus, the 


reduce the antenna effect of the lines 


was mentioned in the preceding section 
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filter may shunt out noise but at the same time 
reduce the signal strength. So the net gain may be 
small. If this effect exists, a better antenna should 
be installed. 

Line filters should not be considered as a cure-all 
solution for interference. Because of the wide 
variety of conditions encountered, it is difficult to 
predict how effective a filter will be or to place a 
numerical value on the amount of attenuation a 
particular filter might produce. Moreover, one 
should not expect that suppression can be secured 
by ballast design alone. 

Shielding the lighting circuit supply lines will 
prevent induction in other branch circuits. If pos- 
sible, the lighting cireuits should be physically 
separated from the other circuits. 


Improvement of the Receiver and Antenna 


An important factor in the suppression problem 
is the receiver itself. A radio receiver, when tuned 
to a particular center frequency, detects and ampli- 
fies a relatively narrow frequency band. Thus the 
receiver absorbs only the noise energy within that 
band. Interference can therefore be reduced by 
narrowing the band-width. In well-designed re- 
ceivers the band-width is as narrow and sharp, or 
highly selective, as is consistent with good fidelity. 
Sets should be lined up occasionally. 

Interference due to radiation can be reduced, as 
mentioned previously, by locating the receiver and 
antenna at a distance of at least eight to ten feet 
from the lamps. In modern receivers the antenna 
usually a loop—is built into the set. 

In case the receiver must remain in close prox- 
imity to the lamps or where the radiated noise is 
very strong one should consider replacing the 
antenna. 

Probably the most effective antenna is a doublet, 
strung outside the building. The lead-in wires to 
the set should, of course, be shielded. If the signal 
is weak because of shielding by the building, an 
outdoor antenna may be a necessity. 

As an alternative one can use a “ferromagnetic” 
antenna. This type reacts to the magnetic com- 
ponent of the field but is shielded against the elec- 
tric, thus employing the property mentioned under 
“Propagation and Reception.” One version, avail- 
able at radio shops and costing under a dollar, is 
simply a coil wound on a powdered iron core. The 
core is shaped so that the coil is fairly well shielded. 
This antenna proved reasonably effective in an 
installation in which the supply lines had a pro- 
nounced “antenna effect” on the receiver; it gave 
better reception than the loop built into the set, 
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and provided along with line filters an economical 
solution for that particular problem. 

Reception is also improved if the receiver chassis 
is grounded. It should be noted that the chassis of 
a set not having an isolation transformer (as is 
typical of ac-de table model radios) may be at line 
potential and cannot be grounded. 


Grounding and Safety Precautions 


The purpose of a ground is to provide a low 
impedance path for the radio-frequency noise eur- 
rents. Accordingly, the ground conductor should 
be as short and heavy as possible. Use No. 14 gauge 
conductor or, preferably, a copper strap having a 
large ratio of width to thickness. One can, of 
course, make use of the wiring conduit and water 
pipes in the building. 

Under certain conditions a ground conductor 
may act as a noise radiator and increase the inter- 
ference. Hence, the effect on reception should be 
checked before the conductor is permanently in- 
stalled. 

In steel-framed buildings the fluorescent fixtures 
are often grounded by virtue of the suspension 
hardware. Filters installed at the fixture can there- 
fore be grounded easily by establishing good elec- 
trical contact between the fixture and the filter case 
or grounding lug. 

Failure to ground the neutral of branch circuits, 
as required in the National Electrical Code, may 
increase interference. If the supply lines are not 
properly grounded, filters will be less effective. 

Caution must be exercised in installing filters lest 
a shock hazard be introduced. In a delta-capacitor 
filter, for example, the ground junction before con 
nection may be at full line potential with respect 
to ground potential. When contact is established, 
perhaps accidentally through a human body, the 
impedance of the filter must be sufficient to limit 
the current to a safe value. A safe value is 0.3 
milliamperes according to some authorities. Using 
that value, the capacitance at 60 cycles per second 
must be less than 0.006 microfarad. (Capacitance 
connected across the line may be greater.) It is 
especially important to consider the possibility of 


shock hazards on portable equipment 


Planning a New Installation 


In planning a new fluorescent lighting installa- 
tion some consideration should be given to rad*o 
reception. This is especially true where the instal- 
lation is to be made in a radio store, radio labora- 
tory, in a school, or in a home. (Some schools use 
radio programs in their classes; stations carrying 


programs of interest may be located in other cities 
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It can prob- 


so the received signal is quite weak.) 
ably be assumed that in such locations very good 


suppression will be required. 

The most effective way of suppressing interfer- 
ence is to shield the lighting system. That is, place 
the wiring in conduit and mount the lamps in 
grounded metal fixtures. In addition inductive 
capacitive filters should be installed; or, alterna- 
tively, install delta-capacitor filters at the recep- 
tacles. Where extremely low interference is re- 
quired, the open faces of the fixtures should be 
covered with copper mesh. 

Home instaliations present a more difficult prob 
lem, because initial investment is a primary consid 
eration. A mitigating factor is that most people 
are satisfied if their local stations are received free 
from interference. This can usually be secured by 
specifying that suppression capacitors shunting 
each lamp be installed. If a switch-start system is 
to be used, specify starters having suppression 
Where better reception is desired, an 
with shielded 


capacitors. 


outdoor antenna lead-in wire is 


recommended. 


Application of Suppression Methods 


So far we have discussed suppression methods 
mainly in relation to how the noise is generated, 
propagated, and received. The problem to be con- 
sidered now is the practical application of these 
methods. In other words when one is confronted 
with an interference problem in a particular instal 
lation, it should not be necessary to make extensive 
measurements of lamp radiation, line feedback, 
ete., in order to decide what suppression measures 
should be taken 
that certain of the methods will effective suppress 


From experience we have found 


interference in most situations, These methods have 
been organized into a suppression procedure. Thus, 
the first method is tried; if the suppression is in- 
adequate, the second is tried, and so on. In setting 
up this procedure we have considered cost, conveni- 
ence, and probable effectiveness. The steps are 

(1) Make certain that the interference is not 
caused by a device other than the fluorescent light- 
ing system. Of course, if the interference is present 
only when the lamps are on, the source is the light- 
ing system. One should check for arcing at the 
sockets and replace lamps which are rectifying or 
are otherwise defective 

(2) Locate the radio at least eight to ten feet 
(The best 


minimize interference due to lamp and line radia 


from the nearest lamp location — to 


tion-——can be determined by use of a_ battery 
operated portable radio 


4) Install a line filter at the receptacle where 
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the radio is plugged in. This is especially effective 
in installations where the supply lines are shielded 
in conduit). The simplest filter is the delta-capaci- 
tor type Observe safety precautions in selecting 
the size of the capacitors and in making the ground 
connection. If the supply lines are not shielded, the 
lines may act partially as an antenna for the 
radio, in which case installing the filter may reduce 
the received signal strength. Some improvement 
may be made at this point with an antenna system 
which offsets the loss caused by the filter (see be- 
low 

1) Install a line filter at the ballast. This will 
probably be required when the supply lines are not 
shielded 


to be the inductive capacitive type 


The best filter for this purpose appears 
Make certain 
the filter is properly grounded. If this method is 
effective, a filter at the radio outlet will be super- 
fluous 

5) Install capacitors in shunt with each lamp 
If the circuit is switch-start, the starters may be 
the type without suppression capacitors, in which 
ease they should be replaced. On other systems the 
ballasts may already contain suppression capacitors 
across the lamps, but if the ballasts are located 
remote from the lamps the capacitors in the bal- 
lasts will not be as effective, so additional capaci- 
tors should be installed in close proximity to the 
lamps. These capacitors must be rated to withstand 
the starting and operating voltages of the particu- 


lar lamps. This method may have to be combined 


with Method 3 or 4 if the interference is severe. 

6) Install a better antenna. Some improvement 
over a small loop built into the receiver can be 
secured at small cost with a “ferromagnetic” an- 
tenna of the type described previously. An outdoor 
antenna will provide the best reception possible for 
a given noise level, and may be a necessity where 
the building construction is such that the building 
acts as a shield to the broadcast signal. 

(7) In some cases it may be necessary to shield 
the lamps, or cover the open face of the fixture, 
with copper screen. This may be advisable where 
the receiver must remain within short range of the 
lamps and if the preceding methods do not provide 
adequate suppression. 

(8) For extremely low interference both the 
lamps and the supply lines must be shielded. 

To determine how much suppression is obtained 
at each step the most practical procedure is simply 
to tune the receiver to a station of moderate 
strength and listen to the result. The sensitivity of 
most receivers and the spectral distribution of the 
noise energy are such that the interference is a 
maximum at about 1000 kilocycles. 

Receptive result may be obtained if the receiver 
is not tuned to a station. Most AM receivers are 
provided with an automatic volume control circuit 
(AVC) which compensates for changes in signal 
strength. The action of the AVC may cause the, 
noise level to appear high when the dial is not set 
on a station. 





Cafeteria Lighting for 
A Cheerful Atmosphere 


Cove lighting, troffers and downlights 
combine to provide 30 to 50 ft-c in the 
employees’ cafeteria at Richfield Oil 
Co., Los Angeles. Thirty-six two-lamp 
louvered troffers, containing standard 
cool white single-pin instant start 
lamps, are arranged in four continuous 
rows. A total of 24 recessed baffled 
downlights, using 150-watt R40 reflec- 
tor lamps, are located in the drop cove 
ceiling. Cove lighting is from a con- 
tinuous row of single lamp channel. 
Illumination ranges from 30 ft-c on the 
tables to 50 ft-c under the downlights. 
Walls are gray, tables cream and chairs 
blue. The two pillars are deep blue, 
and floor is of black and cream tile. 
Photo courtesy Department of Water 
and Power, City of Los Angeles. 
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INSTALLATION AT MACEDONIA, OHIO 


Lighting a Remodeled Kitchen 


LIGHTING OBJECTIVE: l lo provide recommended levels of lighting at all work areas in this remodeled kitchen; 


(2) to satisfy the owner’s desire for a “day-lighted” kitchen without the use of typical ceiling-attached luminaires. 


GENERAL INFORMATION: ‘nis 12 x 13 foot kitehen has a 9 foot ceiling. The U-shaped arrangement of appliances 


and work areas somewhat resembles the old-fashioned farm kitchen in that there is a generous-sized work table in 
the center of the room. The 13'% ecubie foot refrigerator is set in an aleove on one of the 13-foot walls, while the 
dinette is in a 6% by 11 foot alcove in the opposite wall. (See Data Sheet No. 22-36 for lighting of dinette.) 

The counter tops and walls below the cabinet line are finished in yellow gloss tile (70% reflectance). Custom 
made wooden cabinets are of birch, finished in a warm cork tan about 35% reflectance. Ruffles of figured chintz 
are used around the two small kitchen windows to allow for maximum daylighting. The floor is of random red-clay 


colored tile about 20% reflectance. Much of the carpentry and electrical work was done by the owner 


INSTALLATION: his country house was 85 years old when remodeling was started. Like many a kitchen of that era 
it had no wall-hung cabinets. There was better than a foot of space just below the ceiling around the perimeter of 
the room not suitable as storage area. Instead of building the usual plastered soffit, the idea was conceived of 
making this space the source of general lighting in the room. A hollow 11 by 12 inch box, open on the vertical 
surface facing the room, was built along three walls of the kitchen. In this white cavity a single row of six 72TS8 
standard cool white slimline lamps mounted end to end on 1% by % inch cross-section wiring channel (Wiremold 
#21SW72) was placed as shown in Fig. 3. A strip of white corrugated Marlux plastic 11 inches wide was inserted 
in the framework of the open vertical surface facing the room to form a luminous panel just below the ceiling line 
The 300 ma ballasts were located in attic space above the kitchen 
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Lighting a Remodeled Kitchen (continued) 
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In a 4-foot wide space over the sink an additional 6% inch deep cavity was built on the bottom of the perimeter 
cavity to house (as shown in Fig. 3) two 40-watt fluorescent lamps. A 9 by 46 inch strip of the corrugated plastic 
rests on the bottom framing of this cavity. A similar arrangement (using two 42-inch T-6 slimline lamps) lights the 
refrigerator niche. 

Thia same idea was suggested for the area above the range (opposite sink not shown in photograph) but 
could not be done because of the position of the exhaust fan pipes. A 25-watt or 40-watt fluorescent bracket is 
needed above the range. 

Under-cabinet lighting is provided by T-8 15-watt standard cool white fluorescent lamps (on Wiremold #21A10 
channel) placed at the front edge of the five cabinets above pasitions A, C, D, E, and G in Fig. 2. Fig. 3 shows this 
construction as well as the National Lighting Products Plug-in Strip which is recessed in the bottom of all cabinets. 

\ recessed louvered luminaire with a PAR-38 150-watt flood lamp provides 50 to 70 footeandles on the work 
table which is also a much-used chopping and carving surface. This hard wood chopping-board of course has no 
stain or varnish and is therefore a matte surface having no properties of specular reflection of the light source. 

General lighting from the perimeter system varies between 13 and 17 footeandles on a horizontal plane 30 inches 
about the floor. The addition of all the local lighting increases these readings (not including any measurement on 
center work table) to between 15 and 20 footeandles. Illumination readings at other points are as indicated below: 


Location Local Perimeter All 
(See Fig. 2) Lighting Only _ Lighting Only Lighting 
A 38 ft-e 16 ft-e 48 ft-e 
B he ig * 17 ' 
Cc 10 12 52 
D 18 1] 49 
KE 43 10 53 
Fr i4 10 4 
G 40 ae 50 
H 70 17 87 
I a 17 
J i3 * 17 
Brightness of the corrugated plastic is perfectly even, visually, and measures 350 footlamberts. The highest 
brightness of ceiling directly above the luminous panels is 80 footlamberts and goes gradually down to 10 footlam 
berts in the center of the ceiling. Wall cabinets average 9 footlamberts with perimeter lighting on. 


Lighting data submitted by Robert L. Oetting, General Electric Company, Nela Park, 
Cleveland 12, Ohio as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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INSTALLATION AT MACEDONIA, OHIO. 


A Luminous-Ceiling Dinette 


LIGHTING OBJECTIVE: To provide lighting in a dining alcove which is also used as a study area 


for two children and for games and hobby work by both children and adults 


GENERAL INFORMATION: ‘his dinette is a 6 foot 6 inch by 10 foot 8 inch alcove of a large 
kitchen. (See Data Sheet No. 22-35 for solution of kitchen lighting problem.) It originally had a 
ceiling sloping from 9 feet to 7 feet 8 inches. Walls are painted light yellow (75% reflectance). A 
large cork tackboard covers most of one end wall and short draw draperies of figured chintz 
in shades of brown and yellow cover most of thy other two walls. The dinette table top is of satin 


finish yellow plastic laminate and chairs are upholstered in yellow leather. 


INSTALLATION: A false ceiling to level it off at its lowest point, 7 feet 8 inches above floor, was 
installed in the dinette area. In a 30 inch by 96 inch by 8 inch deep cavity directly above the table 
four 96T8 standard cool white slimline lamps were installed as shown in the sketch. Two 14-inch 
wide strips of corrugated vinyl plastic (Marlux) were laid on the bottom framework of this cavity 


which had been painted flat white. The four lamps were put on two circuits — the two inside 
lamps on one circuit and the two outside lamps on the other. The ballasts are located in the attic 


space above the kitchen 
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A Luminous-Ceiling Dinette (continued) 





PLASTER \ 
CORRUGATED PLASTIC 


The high quantity and the uniformity of illumination on the table surface makes this an 
excellent place for study or hobbies and games. When used for study, the recommended practice 
of elevating reference books to a 45-degree angle completely eliminates the specular image of the 
luminous element. Its brightness is 350 to 750 footlamberts when looking directly up at it. Re- 
flections from note and bond paper widely used by students are quite low in value and therefore 
acceptable when used in the flat horizontal position. 


One Circuit Two Circuit 
Ft-c Ft-L Ft-c Feb 
Average on table surface 30 19 60 38 
From seated position at end of table 


Lighting Measurements 


looking at far end of plastic 350 
? - brightest 
From seated position looking straight up 750 } Sacee 


| area 
Center of tackboard li 


Lighting data submitted by Robert L. Oetting, General Electric Company, Nela Park, 
Cleveland 12, Ohio as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 





Instrument for the Evaluation of Night Visibility on Highways 


Discussion of paper by A. E. SIMMONS and D. M. FINCH 
(Published October 1953 issue of ILLUMINATING ENGINEERING) 


C. L. Corrre..*: This paper is a good report of work on 
an important problem, well-described and discussed by the 
authors. The authors state that visibility may best be de 
fined by its relation to visual thresholds of one type or 
another. This may be true but there seems to be little 
direct scientific confirmation of this statement. Could not 
optimum road seeing-conditions be so correlated with traffic 
accidents per car-mile as to further justify such a state 
ment, being careful to consider only those accidents in 
which a failure of visibility was the primary factor? Per 
haps the Street Lighting Committee is considering such a 
study. 

In regard to the technique of making the’ threshold 
measurements, I have a few questions and comments 

The need for as complicated an optical system as was 
used is not clear, especially since a wider angle of view, if 
desired, might be had by viewing the scene directly without 
optics. The small mirror could still reflect the detail de 
sired after having its contrast reduced by the gradient 
filters and superimposed brightness area. 

To block out glare from the street lighting sources, could 
not screens be interposed of just large enough size and thus 
prevent the reduction in size of the field of view? However, 
except for peripheral glare sources, the size of the field of 
view beyond about seven degrees does not appear to be very 
important in some threshold measuremnts made by the 
writer. 

To produce a more constant t, + t, sum, perhaps 
polaroid filters might be used with a suitable cam mecha 
nism and a circularly polarizing element to correct for the 
partially polarized light from the road surface. 

Corrected meter readings are included in the data. A 
note on how these corrected values were obtained would 
be appreciated. At 90° in Fig. 3, it appears that the total 
background brightness is reduced to a rather small fraction 
of that of the surround. 

Would the authors care to comment on the effect of fog 
conditions on their technique? 


Atex W. CHristre**: Simmons and Finch! are to be con 
gratulated on pursuing the development of a_ visibility 
meter for the appraisal of highway lighting. Their meter 
has interesting possibilities. But they have not made clear 
what it measures and there appears to be an error in the 
formulation of the theory of its operation, or something 
has been unintentionally omitted. They appear to be pr: 
pared to accept a somewhat arbitrary seale which cannot 
be interpreted without a great deal more work although 
the meter seems designed to measure a quantity which may 
be simply defined and whose relevance to the problem of 
the visibility of an objeet against a background is un 
doubted. 

The apparent omission occurs in working out the theory 
of the instrument where account should be taken of the 
“half 


direct transmission and reflection factors of th 


Let those be ft 


m 


mirror.” and r,, respectively. Let B’, and 
B’, be the background and object luminances as seen 
through the instrument. Then using the other symbols 


defined by the authors 


*Oornell University, Ithaca, N. ¥ 
**Road Research Laboratory, Department of Scientif and Indus- 
trial Research, Harmondsworth, England 
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(1) 
rm ty By (2) 
In the third stage of the operation of the instrument the 
adjustment of the veiling luminance makes 
a B, (3) 
This makes 
B’, = B, (4) 
provided that the double optical wedge is so constructed 
that 
l (5) 
In the fourth and final stage of the operation, the rotation 
of wedge W reduces B’, until the object is just visible 
through the instrument. Then the luminance difference 
B’, is equal to the threshold value 7° at the back 


ground luminance B’, B, for that type of object under 


the conditions prevailing in the street 
1’ = B’, — B’, = B, — B' r,t, (B B,) (6) 


m *b *h 


Let us denote by R the ratio of the actual luminance dif 


B, to the threshold value 7”. Then 
B, — B, 1 
R (7) 
T’ 
Thus it is the ratio R which is obtained from the instru 


ference B, 


ment and not a measure of the contrast threshold (7°/B,) 
as is stated by the authors 

The threshold difference 7’ is greater when glare sources 
are present in the surrounding field. It is necessary that 
the instrument should take into account the effect of the 
glare on the value of 7° applicable to the correct back 
ground luminance B,. This can be done only if B’, = B,, 
i.e., only if conditions 3 and 5 are satisfied. These condi 
tions are different from those specified by the authors. But 
condition 3 involves no change in procedure, being merely 
a more accurate formula for the luminance match which is 
made in the third stage of the operation of the instrument. 
small), as seems 


If r,, is made large (and consequently t,, 


advisable, condition 5 differs little from that given by the 
authors 

In the above discussion it has been assumed that trans 
mission losses in the lens systems are small. Flare light in 
the instrument due to glare sources might have a serious 
effect on the validity of the readings. It is, of course, 
essential that only “glare effect” which is measured should 
be that which occurs in the eye itself and not that due to 
flare images in the instrument. The amount of this flare 
light would be a point worth investigating. 

Dunbar? discussed the significance of the ratio 2 in a 
paper on the fundamental principles of visibility meters 
If the luminance of the background (B,) is kept constant 
whilst the object luminance (B_) is varied, the probability 
of detection (P) may be determined at each setting and 
plotted as a function of R. For each value of B, a sigmoid 
curve is obtained and the curves for different values of B, 
all pass through a fixed point which depends on the defini 
tion adopted for the threshold (say P 0.5 at R 1). 
Such curves could be used to convert values of & into prob 
abilities of detection P. 

Dunbar- quotes results from an earlier experiment? in 
which the voltage to the filament lamps in a street lighting 
installation was varied and the luminance difference B, 
B,) for a constant level of visibility assessed at each set 


ng. This difference was found to be an approximately 


805 





laboratory threshold difference 7, 


constant 


general for different levels of visibility 
be eonstant and therefore R 
B I” to be constant also. Thus it may be possibl 
hoom standard eurve relating the R with the prob 
tection. Before this could be done it would be 
show that the probability curve is sufficiently 
it different levels of background lumi 
different types of installations and with 
glare Even if the probability curve 
sufficiently eonstant for this purpose, 
ly to prove more meaningful and 
ale It could at least be esti 

using different methods 
It sho pointed out that the values of RB 
obtaines 0 cular objects in particular situations 
Street nstallations could only be appraised in 

terms « ilard objects set up in them 

ittached to the control for setting the veiling 


ld be used to give the background lumi 


ould add to the isefulness of the instru 


to suggest that it would lk 
the meter in order to obtair 
R before proceeding to use it 
the resulta are likely to be 
to the many investigators 


interest 
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Brightness 


London 


re is one question that I should like 

ssor Finch, in view of the fact that he is chair 
Nomenclature Committe: He has been talking 
motorist’s field of view and is interested in visi 

er all types of weather conditions including rain 
Yet he speaks in terms of brightness. I would 
remind him that “brightness” as defined by the 
ire Committee does not apply to the deseription 
motorist’s field of view under such weather condi 
\ specification of the “brightness” of the pavement 
mve some meaning for the ant crawling on the road, 


is nothing lo with what the motorist sees 
the Nomenclature Committee is de 


’ 


parting, in hi é reh, from the artifleial world of per 


feetly diffusing surfaces and perfectly clear media, in 


which “brightness has some significance, is it not time for 
present inadequate definitions? 

adopt a term** which is of sig 

whether in fog or sunshine, in a 


or in the real world? 


deseribed an instru 


be useful for meas 


urement of night visinuity under actual tield conditions. 
An instrument which is portable and self-contained offers 
important advantages in field use. It will be of special 
interest to those who have used other techniques for taking 
measurements and making evaluations of street lighting in 
stallations, as well as automobile headlighting. 

The instrument is compared, in the paper, with other 
measuring devices, including the Street Lighting Evalua 
tor. In describing the Evaluator, the authors have said, 
“Brightness and Luckiesh-Moss visibility readings are made 
on the pavement strip and obstacle.” We would define these 
measurements, made with the Street Lighting Evaluator, as 
simply brightness readings, obtained by brightness com 
parison against an adjustable brightness. The Luckiesh 
Moss technique, using a variable filter in front of both the 
object and its surround to reduce both brightnesses to the 
point of threshold visibility, is not applied in the Street 
Lighting Evaluator 

In the Evaluator, the effeet of veiling glare from light 
sources in the field of view is separately determined. It is 
then included in a final result, expressed as a numerical 
index, to indicate the over all effectiveness of the street 
lighting installation. The Evaluator includes a glare shield, 
vhich ean be changed to match the fields of view through 
various automobile windshields. 

In deseribing the Street Lighting Evaluator, the authors 
have said, “The glare integrator is presumed to give a 
measure of veiling glare.” The word “presumed” implies a 
criticism of the design work embodied in the glare integra 
tor. This integrates the effect of light sources in the field 
of view from a driver’s eye, in agreement with the relation 
ships determined by Holladay and Luckiesh. We have no 
reason to believe that these relationships do not still apply 

Concerning the effect of veiling glare upon the Simmons 
Finch instrument, the authors have stated, “The glare source 
used in the laboratory experiments caused a significant 
reduction in visibility meter reading. A great deal more 
work has to be done on this before the meter readings can 
be properly interpreted.” Does the instrument include any 
glare shield limiting the field of view (of street lighting 
luminaires, for example) to conform to the boundaries of 
the field of view through an automobile windshield? 

The authors say that the variable filter in their proposed 
instrument gave the most difficulty. In this feature has a 
shortcoming, it is serious for it means that total brightness 
of object or its surround is being changed, together with 
the intentional change in proportion of veiling brightness 
Are we correct, then, in interpreting this to mean that the 
instrument is not yet ready to use? 

One suggestion for solving this problem might be the use 
of two separate optical filter disks with a mechanical link 
ize such that t, + ¢, were held constant. This might be 
easier than the preparation of a special graded filter disk 
or “optical wedge.” The linkage could take the form of 
cams, or gears or pulleys of variable radii not too diffi 
eult a kinematies problem 

In the field test described in the paper, we wonder if the 
Were 


tail lights ineluded in this discernment? If traffic was 


same moving vehicle was used as a target in all tests 


present as stated, how were oncoming headlights taken into 
vwcount so as to have the same effect in all tests? 

The laboratory tests appear to have involved a scale 
model, in which the obstacle would span about one foot of 
Would not 


uneven 


projected roadway length, rather than 50 feet 
this difference be important on a pavement of 


brightness? 
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INSTALLATION AT JACCARD’S CLAYTON STORE, CLAYTON, MISSOURI. 


Lighting a Silver and China Display 


LIGHTING OBJECTIVE: To create different effects in various portions of the sales area in order to 


sell merchandise in an atmosphere similar to that in which it will be used 


GENERAL INFORMATION: PFivure 2 is a plan view of the china display department and a typical 
portion of the jewelry department. Colors an1 reflectances are as follows 
walls 
general area green 22% RF 
china section gold 
woodwork gray 60% RF 
ceiling cream 70% RF 
floor gray-white 50% RF 
Incandescent filament lamps were chosen as the light source because of their flattering effect on 
feminine complexions and their harmony with the color of light source generally found in the 
home; also, they are the closest to the color of candlelight under which fine silver and china are 


frequently seen in residences 


INSTALLATION: General illumination is provided from recessed Pittsburgh Reflector Company type 

E-500 luminaires with plaster rings and hinged concentric louvers. Each luminaire has a mogul 
socket with capacity for a 300-watt incandescent filament lamp; however, the lighting level is 
changed as the displays are changed, by using smaller lamps in some areas to create theatrical 
display effects and direct sales attention to the merchandise to be emphasized. Spacing is 7 x 8 
feet. The side wall displays are illuminated by Pittsburgh Reflector Company No. 56-2 show 
window reflectors with hinged eccentric louvers, mounted on two-foot centers around the side 
walls; these units employ 150- or 200-watt lamps depending on the seasonal interest. 
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Lighting a Silver and China Display (continued) 


— 
® GOTHAM 6 


© PITTSBURGH RECESSED REFLECTOR € 500-5 WITH 
HINGED CONCENTRIC LOUVERS - PLASTER RING 2-8 300W 


€2 PITTSBURGH RECESSED REFLECTOR 56-2 WITH HINGED 
ECCENTRIC UVERS FM-99-CA - PLASTER RING 54 200W 
PITTSBURGH KNOCKOUT STRIP KO-1 200W NO C-I0I-A 


REFLECTOR LAMPS 1SOW ON PITTSBURGH CONDUIT NO | 


wing location of lighting equipment 


Illumination and brightnesses of typical areas are as follows: 
Average illumination 
lop of sales table 38-47 footeandles 
Merchandise displays 69-95 footecandles 
China display 
horizontal 100-120 footcandles 
60-degree plane 40-75 footeandles 
Brightnesses 
High-lighted wall 35 footlamberts 
Other walls 15-25 footlamberts 
Floor 16-33 footlamberts 
Table sides 3-12 footlamberts 
Dishes on rack along 20-65 footlamberts 
footlamberts 


Ceiling 2-7 
Dark side of beam 1-3 footlamberts 
Luminaires (max. in 40 to 

60-degree zone 200-300 footlamberts 


Architect: Harris Armstrong, St. Louis, Missouri. 


Lighting data submitted by Carter Lewis, Union Electric Company of Missour, St. 
Louis, as an illustration of good lighting practice and to aid in the design of 
similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
lighting problem and to aid in the design of similar installations. 
Series XIX 6-54 





An analysis of every phase of the seeing task was made 
prior to final design, and factors of good lighting carefully 


applied in the installation at the .. . 


U.S. Geological Survey Building 


ANY peculiar seeing problems and conditions 
not typical of working areas in general, 
presented themselves in the design of the 
suild- 


ing. Our analysis of the specific seeing tasks in the 


Denver Federal Center Geological Survey 


Base Sheet Preparation Area determined that a 
very high level of illumination was necessary, pos- 
sibly 150 footeandles. The drafting-type work to 
be done involved fineness of detail, accuracy and 
speed. Further, however, instruments used in lay- 
ing out the grid system were found to be specular, 
and quality of a high order was also required. 
Other considerations also involved in the lighting 
analysis were air-conditioning requirements and 
their relation to the size of the area. To prevent 
map paper from expanding and contracting, tem- 
perature and humidity must be maintained at 
minimum variation. 

The luminous ceiling used in the system provides 
a barrier for the heat generated by lamps, ballast 
and steel pan roof. The steel pan roof is exposed to 
the Colorado sun and will build up temperatures of 
130° during the day. In order to remove the heat 
generated in tne cavity, the surplus air taken in by 
the air eonditioning equipment from the outside 
is exhausted through the corrugated translucent 
acrylic plastic panels, then circulated in the cavity 
and exhausted through the roof 
the heat generated will be controlled and used as a 


In winter season 


barrier against the cold steel pan roof. These oper- 
ations will place a minimum load requirement on 
the air-conditioning equipment through the differ- 
ent seasons both from the standpoint of the heating 
and refrigeration functions of the unit. 


Design Calculations and Survey Data 


The quantity of light for the subject area was 
calculated by use of the Lumen Method for General 
Lighting Design using coefficients of utilization for 
bare lamps and allowing for the efficiency of the 
eavity ceiling and translucent acrylic plastic panels. 


Denver Federal Center, U. 8S. Dept. of 
Submitted through Papers Reporter. Rocky 
I 


AUTHOR AND [DBSIGNER 
Interior, Denver, Colo 
Mountain Section 
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’. 8S. Geological Survey Building 


By GEORGE E. MOEN 


It was determined that approximately 150 foot- 
candles would be required for this particular seeing 


task. 


Room dimensions were: 
Length 110 ft. 11 inches; 
Area (Actual 
Height to Plastic 
Depth of Cavity 


88 ft. 10 inches 
9,710 sq. ft. 
8 ft. 6 inches 
3 ft. 5 inches 


Width 


Reflection Factors were as follows: 
North Wall (Light green) 43 per cent 
South Wall (Light green) 
West Wall (Light green 
East Wall ( Light green) 
Cavity Ceiling (White) 


Floor (Tile) (Light tan) 


Translucent Acrylic Plastic Panels Transmission 
Characteristics : 
Nonreflecting Cavity 54 per cent 


80 per cent reflecting cavity 85 


Lamps used were: 

79 — 55w72” (Standard Cool White) 425 M.A. 
713 — 74w96" (Standard Cool White) 425 M.A. 
Lamps located on 18-inch centers 12 inches from 


plastic panels 

















Base Sheet Preparation area. 


Moen 





(Left) Library reading room. Area at rear still under construction. 


The following calculations were made from the 


stated requirements and data 
RM Index A; M.F 


| amp Lume rs 


$ 706.050 66 
9,710 


162 


Illumination Measurements 
July 15, 1953 


November 17, 1953 


163 ft-c at center of room 
148 ft-c at center of room 


Average Brightness Readings and Ratios to Task :* 


Area Ft-L Ratio to Task 


l. Task 
paper 120 

170 side 

175 center 

145 end 

Tee-bar 38 

Lower Side Wall 10 

Upper Side Wall 

(Glass panel 24 

Anemastat 34 

Floor (Asphalt tile 27 


White drawing 
Luminous Ceiling 
Luminous Ceiling 


Luminous Ceiling 


Library Reading Room 


A luminous ceiling was also used in the libyvary 
reading room. In all details of this room, care was 
used to provide a uniform distribution of illumina- 
reflected glare, shadows 


Light, 


tion, free from direct or 
and sharp brightness contrasts pleasing 


e taken with Luackiesh ‘Taylor 


U. S. Geological Survey Building 


V oe n 


(Right) Lobby. 


colors were used on all surfaces. The problem of 
the dark bookends (as noted in the picture) is still 
under consideration. 


For this ceiling, standard warm white slimline 


lamps are mounted on 24-inch centers. Initial illu- 


mination was 65 footeandles at the center of the 
room, 30 inches above the floor. Brightness read- 


ings and ratios to task were found to be: 


Area Ft-L Ratio to Task 
1. Task (White paper 44 
Luminous Ceiling 81 1.9 - 
Anemastat 
Wall 
Floor (Light cork) 
Desk (Light wood) 


Lobby 


Conformance with design of the area, rather than 


visual requirements, dictated the use of plain 
acrylic plastic panels to form a luminous ceiling in 
the lobby of the 


measurements, however, were 50 footeandles at the 


building. Initial illumination 
center of the room, with comfortable brightness 
ratios. Brightnesses were, for example, of the order 
of 87 ft-L for the luminous panels ; 15 for the light 
red brick wall; and 14 ft-L for the light gray ter- 


razzo floor 
Conclusion 


Relamping and cleaning schedules are at present 
being worked out, since it is felt important to main- 
tain the light surfaces for high quality, as well as 
continuing high levels of illumination. All furni- 
ture moved into the area, desks, drafting tables et 
al, have first been painted a light tan color, to 


maintain the desired brightness balance 
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INSTALLATION ON DELAWARE MEMORIAL BRIDGE, SOUTH OF WILMINGTON. 


Lighting a Bridge 


LIGHTING OBJECTIVE: To provide a dependable, attractive and easily maintained lighting instal 


lation permitting safe and rapid movement in an area of high traffic density 


GENERAL INFORMATION: ‘This $44,000,000 bridge stretches 10,765 feet across the lower Delaware 
River, linking U. S. Routes 13 and 40 in Delaware with U. S. Routes 130, 40, and the New Jersey 
Turnpike in New Jersey. The total length of the bridge, including approaches, is 18,265 feet, and 

it has a main span length of 2150 feet, the third longest suspension span in the United States 

and the sixth longest in the world. Designed for an estimated yearly traffic volume of 4,000,000 


vehicles, this bridge carried by actual count 10,000,000 vehicles during the first year of operation 
The roadway is 51 feet wide with a three-foot medial strip separating the opposing lanes of traffic 
The road surface is conerete 

The proximity of the bridge (with its 440-foot towers) to the New Castle County Air Base 
emphasized the necessity for dependable service. Prolonged darkness of the bridge could prove 


hazardous to planes and ships 


INSTALLATION: Westinghouse AK-10 luminaires having an I.E.S Type III distribution are sus 


pended on 4-foot bracket arms, at a height of 27 feet, from twin-light round steel standards 


(over) 


‘TS “ON ena “WIV 





Figure 2. Daylight view. 


Lighting a Bridge (continued) 


mounted along the three-foot medial strip separat- 
ing the traffic lanes. The auxiliary reflector (house 
shield) was eliminated from the luminaires to in- 
crease the lighting in the off-lanes and minimize 
the effect of an individual lamp outage. The stand- 
ards are spaced 90 feet apart. Ten-thousand lumen, 
20-ampere, street series lamps are used. To ensure 
maximum reliability, safety and easy electrical 
maintenance, a 6.6-ampere series system, using a 
6.6 to 20-ampere isolating transformer for each 
lamp, was chosen for the 2.04 miles of the bridge 
proper. 

Based on 9390 mean lumens over rated life of 
the lamp and allowing a 20 per cent maintenance 
factor, the calculated illumination level maintained 
in service will be 1.0 footeandle. 


Lighting designed by Howard, Needles, Tammon and Bergendoff, Consulting Engi- 
neers with assistance from the Delaware Power and Light Company, which 
provides the electrical service, and W. H. Hyatt, Westinghouse Lighting Engi- 
neer, New York. 


Lighting data submitted by }]. H. Wenner, Street Lighting Engineer, Middle Atlantic 
District, Westinghouse Electric Corporation, Philadelphia, Penna., as an illus- 
tration of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 


1860 Broadway, New York 23, N. Y. 
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Progress in Television Studio Lighting 


Supplement to 1951 “Current Lighting Practice for Television Production.” 
Prepared by the I.E.S. Committee on Television Production Lighting 


Part I—TELEVISION PrRopUCTION LIGHTING 


ELEVISION studio production lighting dif- 

fers from motion picture studio production 

lighting in several important respects. These 
major differences can be summarized as follows: 
1. The practical contrast range for operational use 
is 20:1 for television cameras, whereas ordinary 
photographic films will reproduce contrast ranges 
of 100:1 or higher. 
2. In television, the final picture can be seen on a 
monitor before going on the air, whereas in the 
motion picture industry, the film must be developed 
before there is proof of a good picture. 
3. From point 2 above it is seen that during re- 
hearsals, using a monitor and “A” scope* as a 
guide, it is possible within the time available to 
adjust the lighting equipment to obtain and be 
certain of an acceptable picture. 
4. Television action is continuous, whereas in film 
production scenes are taken in whatever sequence 
desired and as much time spent on an individual 
scene as may be necessary ; later, the film is edited. 
However, the continuity of action in an hour of 
television production requires that the lighting 
must be such that the correct picture is produced 
by each of the several cameras used, without stop- 
ping and resetting the lighting for the various 
Once the 


show is on the air, no physical adjustment of the 


camera angles, close ups, long shots, ete. 


lighting equipment is made, and only switchboard 
dimmer controls are used. 


Spacing of Outlets 
Several definite trends in equipment require- 
ments and application have developed since the 


1951 report.’ In production back-to-back studios, 


it is desirable to have overhead lighting outlets on 
centers two feet apart in rows four feet apart, and 
it would be ideal if the battens supporting the 
lighting equipment were four feet long, with indi- 


A report approved by the Council of the Illuminating Engineering 
Society, April 1954 

"The “A” scope is the cathode 
amplitude and other waveshape characteristics of the video signal 
1. “Current Lighting Practice for Television Production ILIA 


MINATING ENGINEERING, September 1951, p. 494 


ay tube used to determine the 


JUNE 1954 


vidual raising and lowering devices. Economically, 


this is not feasible, and battens 15 to 20 feet in 
length are used, with individual raising and lower- 
ing devices for each light desirable. Recommended 
outlet spacing for dramatic shows and smaller 
studios is 12 to 16 square feet per outlet (in rows 
six feet apart and outlets on approximately two- 


foot centers). 
Dramatic Lighting 
For dramatic lighting, the tendency is to the 
wider use of fresnel lens type equipment both for 
“pin-point” effect lighting and in the “wide beam 
This, 


however, does not preclude the use of scoops 


spread position” for general base lighting. 
which are still the work-horse of the studio for base 
and some fill light. In a number of instances, par- 
ticularly as mentioned above, the controlled adjust- 
able wide beam lighting of the fresnel spot is very 
useful and desirable, particularly because it per- 
mits the use of “barn doors” to pattern the light 
and to cut off the unwanted part of the beam. These 
units should produce as uniform a beam pattern as 
is possible, free from hot spots or marked differ- 
ences in intensity. Black lens risers are favored to 
reduce stray light 


Beam Control 


Considerable experimenting is being done to pro- 
duce units which will have a height to width ratio 
of 1:2 with the desirable characteristics of uniform 
beam pattern and the ability of using four-way 
“barn doors” for shaping the beam 


Fluorescent Base Lighting 


The use of fluorescent base lighting equipment is 
in a state of flux among the larger studios, particu- 
larly for production back-to-back studios. Fluores- 
cent base lighting is believed desirable and recom- 
mended for the smaller studios 

Dimming 

Desirable pictures are the result of both lighting 


intensity and video control. Within-scene changes 


are produced by lighting, which is most satisfac- 
torily controlled through the use of dimmers. The 
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Figure 1. Typical television studio light- 
ing at WWJ-TV, Detroit, Michigan. Note 
the bank of fluorescent lamps in the center. 


Figure 2. View of television studio down 

through the lighting pipes. This scene uses 

25 lighting units: eight scoops (floods) out 

front, ten 500-watt spots, six 1000-watt 
spots and one 2000-watt spot 


Photos at right ar elov ourtesy of the Journal 
of the Socte of ion *ictu and Television 


Engineers 


Figure 3. Another view of scene shown in 
Fig. 2. At the top of photo are the scoops 
which provide base light. On two 1000 
watt spots “barn doors” have been used to 
create the dark uppers and light bottoms 
on the two doors. The bars on the window 
are projected through by means of a 2000 
watt spot which puts bars on the curtain, 
showing there is some light outside. The 
walls of the set are lighted with one set of 
lights and put on one dimmer. Actors are 
backlighted to make them stand out from 
the walls and the backlights are on an- 
other dimmer. The base, or the flat front 
fill, light is on a third dimmer. Key lights 
to give the character and shadows to 
actors are on a fourth dimmer 
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increasing use of dimming equipment permits the 
use of higher wattage lighting equipment, warrant- 
ing a sufficient lighting level from any unit for the 
largest of productions. In black and white tele 
vision, dimming to any lower level is a common 
practice. Experience gained over the past few 
years proves the advantages of dimming equip 
ment; the time consumed in lighting a set is very 
greatly reduced when dimmers are employed, and 


the picture quality is far superior 


Part IT—ILLUMINATION MEASUREMENTS 


Illumination instruments measure incident light 
the re 
illumina 
of 
illumination 


and consequently do not take into account 


flection factors of the scene components; 


tion measurements are not indicative scene 


brightness contrast.* However, an 


meter in the hands of an experienced person can be 
Extreme contrasts can be elimi- 


a very useful tool. 


surface is the 
lightness) of 


product 


the surface 


brightne of a 


and 


*The 


tior 


as 


reflectance 


Figure 4. 


(a) and (b) 


nated, and exposures can be based upon measure- 


ments of illumination 
Incident Light 


Illumination base levels may range from approx 
imately 35 to 150 footeandles depending on the 
condition of the camera tube, the effect desired and 
the color value and reflectance of the scenery. High- 
lighting, back lighting, etc. values may run 50 to 
100 per cent higher, again depending on the effect 
desired and the subject matter 

Scene illumination is usually the result of key, 
fill, base and/or back lighting. For this reason, it 
is highly desirable that the illumination meter shall 
have acceptance characteristics that give proper 
weight to light incident at oblique angles 

Fig. 4 shows a small and readily available meter** 
with two seales: 0 to 300 and 0 to 1500 footeandles, 
A special light collector is provided to integrate 
properly illumination from angles in excess of 180 


degrees 


Footcandle meter designed for 


television studio use 


(c) Acceptance angle curve for meter 


(d) Spectral sensitivity of meter 
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New electronic brightness meter developed for 
television studio use. 


Figure 5. 


Brightness Measurements 


Brightness instruments measure the 


average 
The size of the in- 
eluded area is dependent upon the acceptance angle 


brightness of discrete areas. 


of the meter and the distance between the meter 
and the scene. Since each discrete area is effec- 
tively a source of light to the television camera, a 
measurement of the lightest area and the darkest 
area immediately gives a means of determining the 
contrast ratio, the ratio of maximum brightness to 
minimum brightness. Thus, by means of these two 
brightness measurements, the key and fill lights can 
be so arranged that the contrast ratio can be held 
to any desirable value. 

With the contrast ratio controlled to a tolerable 
limit, the exposure can be based on the minimum, 
maximum or average brightness of the scene area. 
The average brightness value can be determined 
from the minimum and maximum values, or the 
overall seene brightness can be measured by having 
sufficient distance between the meter and scene so 
that the meter integrates all of the light and indi- 
cates the average brightness directly. 

The meter shown in Fig. 5* has been developed 
manufactured by Photo Research 


Photo- 
ILLUMINATING ENG! 


*Spectra Brightness Spot Meter, 
Burbank, Calif See 
Flectric Brightness Meter by Karl Freund 
NEERING, October 1955, p. 524 


Corp Design Characteristica of a 
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especially for television studio use. It has a sensi- 
tivity range of 0.1 to 1,000,000 footlamberts, cov- 
ered in six steps, and an acceptance angle of ap- 
proximately two degrees. 


Balance 


Recent observations in network television studios 
indicate that television lighting engineers are in- 
creasingly referring to monitor sets and “A” scopes 
for guidance in determining the quality and quan- 
tity of illumination of a given scene. With the fres- 
nel spots, scoops and other pieces of lighting equip- 
ment installed at current practice spacings referred 
to above, an experienced television lighting engi- 
neer can lay out in advance the lighting scheme 
required for each scene. He can quickly direct the 
placement of the lighting units and their adjust- 
ment to produce the proper base, key, back and 
highlighting, and by referring to a monitor and 
“A” scope he can by his dimmer controls arrive at 
the final intensity per unit to produce the necessary 
balance. 

During a multi-scene production, it is important 
that scenes having the same key level be so illumi- 
nated that the cameras shifting from scene to scene 
will produce the correct picture. An illumination 
meter is a valuable tool during set up time to 
quickly check these levels so that the final results 
will be as desired. 

Where dimmer control is not available the cor- 
rect balance is more difficult to achieve and a 
brightness meter will be of assistance in the initial 
stages of lighting a set. The monitor and “A” scope 
are used as a guide for the very final adjustments. 
To make these final adjustments, without the use of 
dimmers, requires the physical handling of the 
equipment, which generally causes loss in rehearsal 
time. 
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Preview of Plans Revealed By 
Atlantic City Conference Committee 


A quick look at what’s afoot for the 
Atlantic City Conference 


indicates a program of events of interest 


in September 


to everybody. Serious-minded, and not 


80 serious. 


ENTERTAINMENT 


dividend for the 


those 


A completely free 
conference planners, and of course 
¢ircum 


attending, is a triumverate of 


stances with very happy results. In addi 
tion to the Beautiful Sea (at its best in 
September) it so happens that Atlantic 
City is the center of the celebration of 
Light’s Diamond Jubilee. The goings-on 
will never be equalled 


It will really 


for this event 
or not for another 25 years 
be something to see—-and remember 
always. 

to that, this year is also 
of the 


entire 


In addition 
the one-hundredth 
Atlantic 
city is going all out in its 
Fete. Here 
be worth the trip. 

The I.E.S. 


ever, will be 


anniversary 
The 


Centennial 


founding of City. 


again, this event alone will 

conference in itself, how 
equally attractive. The 
committees have features for 
both looks 


of them topping all previous conferences. 


arranged 
business and fun; from the 
Serious business, committee me« tings and 
papers sessions are, of course, the pur 
I.E.S. conference 
sched 


Between times, 


pose and value of an 
Reference to the list of 


uled should confirm this. 


sessions 


however, the committees have planned a 
number of light-hearted events everyon 
will enjoy. 

Sunday evening, for instance 
ber 13 there will be 


Septem 


an “Early Bird 


Chalfonte-Haddon Hall 
By the Beautiful Sea 


Buffet which arrivals 
will get acquainted right from the start. 

A rollicking “Ship Wreck 
scheduled for Monday evening, planned 
by the host Section, Philadelphia. How 


shirts for 


Dinner” at early 


Party” is 


to dress? 


both 


Dungarees and tee 
female, or any other 


Such cos 


male and 


raggedy patched-up clothes. 


tume is prerequisite to admittance, by 


the way. There will be dancing with 


furnished by the hotel orchestra, 


“Mr, 


music 
and entertainment 
LES 


provided by a 
America” contest. 

The “Mr. 
farcical take-off on the well known Miss 
picked 


Sections and Chap 


America” contest will be a 


America beauty pageant, with 


male entries from the 


ters, This we'll h 





Place: Chalfonte 





Watch for Advance Registration Forms 
Due in the mail shortly are Advance Registration blanks 
for the National Technical Conference 
Time: September 13-17, 1954 


Haddon-Hall 
Atlantic City, New Jersey 


Get vours in Early 


Hotel 
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following business 
for golf 


arranged 
Wednesday 
and boat trips. A committee will be on 


Space is 
Sessions afternoon 
hand too, to help with deep-sea fishing 


for those so inclined, as well as horse 
racing and ocean bathing. 

The banquet will be on Thursday eve 
ning, September 16. From all accounts 
it will be a brilliant affair. 

CONTEST 


AMATEUR PHOTOGRAPHY 


Bring your camera to Atlantic City. 
The Amateur Photography Contest spon 
sored by the conference may bring rich 


rewards. Art Brainerd is in charge of 


this, and has made arrangements for all 
kinds of 


available 


supplies to be 
right at the hotel. 
hooth and see Art 


photographie 
easily 
Look for the contest 


Brainerd for all details 


SpeciaAL For LADIES 


The program at Atlantie City, plus the 
proximity of New York and Washington 
» record attendance of ladies, 

The 
ipparently feel this is so, and are ready 
There will be a trip 


will bring ¢ 


undoubtedly committees 


planning 


a full program 
Orchid Farm, for 


with 
instance, with 


Another 


to an 


luncheon out there Tuesday 


featured Thursday, with a 


Show 


luncheon is 
Millinery 
intique 

nd something to do that’s pleasant every 


There will be an 
the Smithfield Inn 


Styl 


display at 


day. 
TECHNICAL PROGRAM 


In the innovation 


of value to all will be 
session (Functional Lighting). 
speakers, some from abroad, will discuss 
heating and 


papers program an 
the “Environment” 
Here top 


each element of an interior 


air-conditioning —sound —color— lighting 


architecture and deeoration—and how 
they may be correlated one to the other. 


An open Forum following this session 


should be rich in ideas, and certainly 


stimulating to many brancaes of inte- 
rior planning. 

Outstanding have been sub 
mitted for the 
addition to the 
there will be nine other sessions 


Details of these are 


papers 


program this year. In 


Environment session, 
(some 
of them parallel). 
given in the program at the end of this 
report. 
The Progress Report this year is also 
must. Plans for this have been in re 


- 





winter, and the Atlan 


look for a 


hearsa!l since last 


tie City attendees can show 


packed with interest and entertainment 


In celebration of Light’s Diamond Jubi 


lee, theme of the report 


progress, and the future. An interesting 


lamp display of pre-electric light sources, 


together with the world’s largest lamp 


and the world’s 


the exh 


smallest, will be 


part of 


The follow apers will be pres nted 


sessions. Preprints 


during . nical 
will te ’ at the registration desk 
to present discussions im 
ving the paper may get in 
Papers Committee Chair 
Zabel, o Westinghouse 


N. J 


Environment Session 


Light Sources 


of 


Lowry and 


loct 


Residence Lighting 
Home 


erge Danforth, Lau 


Solutions to a 


Karl 


ne Dec 


Staley 


oration 


Quantity and Quality 
it R. Blackwell 

S K. Guth 
Itlarry Heleor 


Lighting Calculations 


Interic 
H. Bi 
W McKinley 


Street Lighting 


Oglesbee and 


eir Influence 
Morin 
on Street 


Beggs 


Applications and Civilian Defense 
Various Type 
Serv ‘ 
Floodlighting ar ‘ ve Lighting R.A 
Eahelby 
Defense 


Symposium Civilian 


Barnet tee » Bateson and J. ¢ 
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will be history, 


Plastics and Lighting Interests Meet 


Mutual interests of lighting equipment 


manufacturers and plastics processors 


were discussed at a recent meeting in 


Cleveland men in 


both fields \ 


resulted 


attended by 29 


top 


most constructive forum 


from the airing of problems 


ind needs on both sides 


ipproach to the solution of the 


problems cited was a priority sys 
study of the most 


em with organized 


pressing Three sub committees wer 


1 under a Joint Committee on 
ighting, one of illumination 
the lighting industry’s 


men from the plastics in 
joint group to study main 
chairman 


Erie H. 


Company, 


group vote d as 


committe Church, 


enjamin Eleetrie Mfg Des 


Illinois 


First undertaking of the lighting sub 


committee will be the study of minimum 
requirements of plastics for lighting, the 
charged with the 


“Cite the re 


sub-committee being 


following responsibilities 


quirements of the lighting industry of 


materials for a) side 


diffusion b 


plasties panel 


bottom diffusion, 
The 


cover fixtures and wall-to-wall ceiling re 


addition the 


‘ louvers information should 


committee 
which the 


auirements In 


shall cite the condition under 
environmental 


Syl 


used: that is, 
information.” W P 
Eleetrie 


fixtures are 


Lowell, Jr ’ 


vania Products Ine., was ap 


pointed Coordinator of this lighting sub 


committee, and George Gilleard, Curtis 


Lighting Ine was made Chairman 


The plasties group for their initial 


issignment will prepare a report and ree 


ommendations on test methods which 


may exist for measuring accelerated 


transmission, dimensional 


iging, light 
l 


stability, hiding power, and thermal sta 


bility Both the sub-committee 


plastics 
nd the lighting sub-committee will work 


concurrently in developing their respec 


tive recommendations 
Another 
be the 


immediate need was found to 
organization of a maintenance 
study group and Chairman Church asked 
data 


maintenance 


i special sub-committee to obtain 


on and for inclusion in a 


l things to be con 
will be 


lighting 


Among the 


manana 


sidered by this sub-committee 


how to wash and take care of 
fixtures using plastics, what de staticizers 
used, ete v.. We The 
Meriden, Conn., was ap 


this 


may be Ogden, 


Miller Company, 


pointed chairman of group 


At some time in the future, it was 


greed by the joint group, it will be 


necessary for the Committee to consider 
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Study Committee Formed 


the adoption of some sort of 


labeling 
system. Pending the completion of cur 
rent studies of the Standards Committee 
on a labeling or hallmark system, Messrs. 
W. T. Cruse of the Society of the Plas 
Illu 


minating Engineering Society, and E. H. 


tics Industry, C. L. Crouch of the 
Salter of Electrical Testing Laboratories, 
agreed to study the possibility of setting 


up a quality control system. 


Establishment Announced of 
1.E.S. of India 


The establishment of an Illuminating 


India 


Honorary 


Engineering Society of has been 
Secretary 
The 


the Society 


announced by its 
S. N. Chowdhry, of Caleutta, India. 
issue of the Journal of 


Rules 


first 


will contain the and Regulations 


of the organization, part of which have 


based on the ¢ xperience of the 


1.E.S 


been 
(merican 
wishes to the 


A. H. Man 


In a of good 


Message 


new organization, President 


waring has said 


Engineers in 


fellow IMur 
their cong 


Your nating 


atulations to 


ica extend re 
g Engineering 


your new Illuminatir 


The Illuminating Society of 
America was established in for the 
sdvancement and dissemination of the know! 
illumination.” 
have always endeav 
ered to carry out this principle. It has fur 
earnest desire to assist in every 
the development of new Illumi 
that end 
require in 
operating of your 
pleased to make 
ivailable to you technical man 
sals, standards or committee reports that may 
be of work of your or 


ganization 


Engineering 
1906 


edge of the art and science of 


Through the years we 


ther been our 
way possible 
nating Engineering Societies To 
we offer you any 
establishing and 
shall be 


copies of any 


help you may 
the early 


new Society We 


value to you in the 


Iuminating Engi 
take this oppor 
wishing you the greatest success in 
undertaking I 
contribution to 


As President of the 


neering Society of America, I 
tunity of 
this new and most important 
a great 


promote finer 


know you will make 


your country as you lumina 


tien for the people of India 


Retail Industry Show 
Announced for Next January 


4 National Retail Industry Show, to 


serve the modernization, construction and 
equipment needs of retail stores, has been 
7-11 at Madison 


Square Garden, New York City. 


announced for January 


The show, sponsored by the Store Mod 
ernization Institute, 
with the Fifty Store 


Show, which in the past has been held in 


will be combined 


Modernization 
June 
MINATING 


ILLI ENGINEERING 





formation available to the lighting engi 


aaage" OT eee 
ao” J neer of today. 
° ; ————— The Rolfe and Austin lectures were, 


es 


of course, but two of fifteen excellent 
talks, details of which are given at the 
end of this report. 

While the Conference opened officially 
on Monday, April 12, actually events 
were rolling as early as Sunday after 
noon. A Local Activities meeting was 
followed by a Reception and Cocktail 
Party for President Manwaring Sunday 
evening. The Conference Committee was 
host at this affair, which was attended 
by almost the entire registration. 

Following Mr. Austin’s keynote ad 
dress, clockwork precision by some un 
identified hero on the arrangements 
committee kept the program right on 
schedule from this moment onward. This 
is a break for the closing speaker. In 
Houston, even the last lecture of the 


Southwestern Regional Conference offered diversified program to packed sessions. session was given before a maximum 


Some of the 140 delegates attending are shown at one of the technical sessions 


iudience 


held at the Rice Hotel, Houston, April 11-13. 


MAyor DBCLARES 


LiGhTING WEEK 


rhe LES. in this Region enjoys con 


Houston Features Texas-Style siderabl stature and civic pride. In 
Regional Conference for Southwest honor of the Conference, the Mayor of 


There's a certain way of doing things 
in Texas. If you don’t think so, just go 
to one of their Conferences. The Souti 
west Regional in Houston, for instance, 
wasn't the biggest of all the Regionals 
Registration was about 140, Its program 
was mighty good; so were many others 
A certain spirit they put into things, 
though, is as intangib as it is unmis 
takable The 140 people who attended 
their Conference at the Riee Hotel April 
11-13, enjoved every minute of a very 
fine program 

The “intangible” in the papers 
gram was the purposely diversified 
ture of the talks There was literally, 
something for almost everybody. Light 
ing engineers and architects particularly, 
would have found material rich in ideas 
from the talk by Walter T. Rolfe, for 
instance. Mr. Rolfe, a Houston architect, 
is a Fellow of A.1.A. and a U.N.E.S.C.O 
representative for architecture it the 
United Nations. It was especially inter 
esting to the Houston I.E.S. audience, to 
hear his inspiring ideas on what the 
architect is trying to do, and the impor 
tant role of the lighting man in this 
effort He stressed the need for more 
publie education, so that the aims of the 
architect and the i'luminating engineer 
will be more widely accepted. 

In the keynote address by Frank M 
Austin, Vice-President in Charge of 


Commercial Operations, Houston Light 
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Houston declared April 11-17 “Lighting 

Week.” The official proclamation of this 
ing and Power Co., further emphasis was event was read to the delegates by 
laid on the new role of lighting arising George Trotter, Conference Chairman at 
from air-conditioned homes. Mr. Austin, the opening session. In connection with 
one of the first lighting engineers in “Lighting Week” the Mayor also offi 
Texas, told of the early problems of illu cially turned on the new street lighting 
minating engineering, with the limited installation in Houston, a civie celebra 
tools and measuring devices available in tition attended by vast throngs of Hous 
is day. The work of I.E.S., he felt, is ton citizens, and featuring floats and 


the dominant factor in the mass of in colorful demonstrations 


Seen at the Southwestern Regional are 1. to r.: George Trotter, Conference Chair- 
man; Marshall Waterman, I.E.8. General Secretary; F. M. Austin, Houston Light- 
ing and Power Co. who made keynote address; A. Homer Manwaring, National 
I.E.8. President; Gordon E. Brown, Chairman of the host Section, San Jacinto. 
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Chatting over coffee are a group of the 50 ladies who attended the Southwestern 


Regional Conference. 


A full program of entertainment was provided for them 


throughout the three-day meeting. 


and Mrs. Manwaring 


LES 


LES. President 
tog« ther 


tended 


with many delegates at 


this event 
M.M.1L.1L.d 


featured the 
Lighting 


The Ilouston 
Most 
closing 


program 
¢ontest “My Interesting 


Job” as their event Tuesday 


afternoon. Nine entries competed for the 
honor of representing the Region at the 
Atlantie City 


each of the 


finals This repres¢ nted 


one from Region's five See 
tions and Chapters, and four from out 
LES. is 


Board of 


lying citi in whieh also an 


active fores The Judges 
chose 

Firat brine Flovd 
Post 


Covington, Jr., 
Engineers, Ft. Sam Houston, Texas 
Alamo 


Office 


Section Lighting a Drafting 


Second Prize Harry G. Hrivnatz, 


Houston Lighting & Power Co., Houston, 


Texas San Jacinto Seetion 


OMics 


Re mode le d 
Building 
I hird 


States 


Prize: Richard A. Landry, Gulf 
Port Arthur, 


Section. Small-town bank 


Utilities, Texas. 


San Jacinto 


Other interesting 


sented by M i 


entries were pre 


Perkins, Texarkana, 


Ark 2 with 
ing. Thomas A 


a High School Athletic Build 
Hart, Amarillo; Lighting 
Reseaurant. William Simpson, 
Residential 


Dallas; Jewelry Store. 


a Drive-In 
Houston ; Lighting. L. T. 
Anderson, Car! 
ton C. Whitworth, Corpus Christi; Church 
Lighting. 

Judges for the Southwestern Regional 
contest were Gordon Brown, M .J. Myers, 
N. O. Reid, W. T Ruby 


Redford. 


Kimmery and 


ENTERTAIN MENT 


For the men present, the Houston pro 
valuable to miss during 


0 were 


gram was too 


the session programs ladies, how 


ever, of which some present, had 


a wonderful time Local Committee 


members’ wives were obviously no less 


busy, with their plans for the women’s 
program, 

In addition to the pre-conference cock 
and the 
coffec 


and a 


tail party banquet-danee, the 
had 
Hlouaton, 


Houston Ship Channel, as a start. 


ladies aboard the yacht Sam 


morning sail on the 
Tues 
day noon they had lunch at the fabulous 
Shamrock delightful 


shamroc hk shaped 


Hotel, in a spot 


overlooking the pool. 





June will 


May and 





Reports on the other Regional Conferences 


appear in forthcoming 


held during April, 


1. E. 


issues of 
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The hotel allowed them to 
satisfy their curiosity on what a $300.00 


suite might look like, by conducting the 


management 


party throughout the hotel, inciuding the 
roof promenade. Car pools were formed 
tour of Houston, 
under the Mrs. Merrill 
Wright, Mrs. Harry Hrivnatz and a num 
ber of hospitable local LES 


for this trip, and a 
direction of 


ladies. 
The men too had their fun. Luncheons 
were scheduled both days, one held joint 
ly with the Club. 
And, of dinner 
dance Monday this affair, 
President Manwaring was made an hon 


Houston Engineers 


course, the President’s 


evening. At 


orary citizen of Texas, receiving the tra 
ditional ten-gallon Texas hat. 


PROGRAM 


For the record, a detailed list of the 
program was: 


Sunday, April 11, 1954 


Local Activities 
Room No. 1. 
President's Reception and 
Party — South 


Meeting South American 


Informal Cocktail 
American Room 


Monday, April 12, 1954 


Chairman—G.  ¥F. Brown 
Co., San Antonio, Texas 
South 


General Electric 


Conference Convenes Room 
No. 1, 

Greeting Frank M. Austin, Vice-President 
in Charge of Commercial Operations, Hous- 
ton Lighting and Power Company, Hous- 
ton, Texas 


American 


Lighting for Varied Requirements of Shop- 
ping Centers ( M. Cutler, General Elec- 
tric Company, Cleveland, Ohio 

Street Lighting Program for Houston H. G. 
Hrivnatz, Houston Lighting & Power Co., 
Houston, Texas 

What an Architect Can 
ing Engineer in Lighting 
T. Rolfe, Architect, Houston 

Lighting Is Protection -H. L. Logan 
President in Charge of Research, 
phane New York. 

1.E.8 Hotel, 
can Room A 

President's Report A.H 


1.E.8 


Iuminat- 
Walter 


Do for an 
Problems 
Texas 
Vice- 
Holo- 
Company, 
South Ameri- 


Luncheon Rice 


Manwaring, Presi 
dent, 


Monday Afternoon — April 12 


Chairman — W. T. Kimery, Dallas Power & 
Light Company 
Economics — R. D 


Lighting and > 
Vermilion, 


Wakefield 


Classroom 
Burnham, 
Ohio. 

Ballast and Circuit 
Robertson, Jefferson 
I 

A Bushel of Light Cc. L. ¢ Technical 
Director, Illuminating Engineering Society. 

Report M. J. Myers 1L.E.8 
Regional Vice President 


Brass Co 


Devices M. E 


Control - Be 
Bellwood, 


Electric Co 
rouch 


South western 


Monday Evening — April 12 


Dinner Dance South American Room, 


Hotel. 


Tuesday Morning — April 13 


Chairman — J. ©. Pennafeather, Leon B. Sen- 
ter Co., Tulsa, Okla 
Lighting Highlights — T. C 
Electric Products Ine. 


Sargent, Sylvania 
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Highlights of the Jubilee Activities and Their 
Implications 8S. G. Hibben, Westinghouse 
Electric Bloomfield, N. J. 

Light and Color— James A. Meacham, The 
Sherwin-Williams Company, Cleveland, Ohio. 

Club—Ball- 


Corp 


Lunch Houston 
room. 


Address—A. H 


with Engineers 


Manwaring, President, 1.E.8. 


- April 13 


Day-Brite 


Tuesday Afternoon 


Chairman N. O. Reed, Lighting 
Inc., Houston, Texas 

At Home with the Society's Newest Practice— 
Mary E. Webber, General Electric Company, 
Cleveland, Ohio. 

Determine 

Lighting Job’ 


Winner of “My 
Contest 


Competition to 
Most Interesting 


CREDITS 


Committee members rating great credit 


for the success of the Houston Confer- 


ence are: 


G. 8. Trotter—General Conference Chairman 

G. A. Peabody—Finance Committee 

E. C. Ober, Chairman—Ladies Entertainment 
Committee 

H. D. Weisser 
mittee 

B. L. Cook—Attendance 
Committee 


W. E. 


General Entertainment Com- 
and Reservations 


Simpson—Arrangements Committee. 


British 1.E.S. Holds 
Southport Conference 


The Summer Meeting of the British 
Illuminating Engineering Society was 
held at Southport, England, May 18-21, 
with the following technical 
held in Cambridge Hall. 


sessions 


Lamps and Their Uses— J. N. 
Managing Director of 
Lamps and Supplies 
Graham and Co, Ltd. 

Street Lighting in a London Suburb — 
Durbridge, District Manager of 
District, Eastern Electricity Board. 

Lighting for Plant Growth — A. E. Canham, 
Rural Electrification Section, British Elec- 
trical and Allied Industries Research Asso- 
ciation. 

Display of New Lighting Equipment 
the Palace Hotel, 

The Economics of 
stallations — 

Hot cathode installation in a woolen mill— 
S. T. Clark, Henry Lister & Sons, Ltd 

Cold cathode installation in a large engi- 
neering factory — W Howe, Donald 
Smith Seymour & Rooley. 

High bay mercury in heavy engineering 
works — fF Babcock & Wilcox 
Ltd. 

Biended light installation in steel 
G. W. 8. Levey, McLellan & 

The Decorative Approach to Commercial Light 
ing Andre Claude, Chairman and Man 
aging Director, Claude-Paz et Silva, and 
Past-President of Association Francaise des 
Eclairagistes. 

Home Lighting 
Troughton & Young 
C. J. Misselbrook 
Young 


Aldington, 
Siemens Electric 
Ltd. and Alfred 


A. T 


Harrow 


held at 


Industrial Lighting In- 


Jones 


works 
Partners 


Arthur H. Young, Director, 
(Lighting) Ltd and 
Manager, Troughton & 


A number of factory visits were ar 


ranged for the delegates to the confer 
ence, and there were numerous social 
events, including a Civie Reception and 
a reception by the Society President, Mr. 


W. R. Stevens. 
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LIGHTING CALENDAR 


LIN TTS TTT! 


Society Events 


June 17-19, 1954—Midwestern Regional Con 
ference, Jefferson Hotel, St. Louis, Mo 


September 13-17, 1954—lIlluminating Engi 
National Technical Conference, 
Hall, Atlantic City, N.J 


neering Society 
Chalfonte-Haddon 


Industry Events 


June 20-24, 1954 — The American Society of 
Mechanical Engineers, Semi-Annual Meeting, 
William Penn Hotel, Pittsburgh, Pa. 


June 21-25, 1954— American Institute of 
Electrical Engineers, Summer General Meeting, 
Los Angeles, Calif 


July 13-15, 1954 Plant Mainte 
nance Show, Pan Pacific Auditorium, Los An 
geles, Calif 


Western 


September 1-16, 1954 
technical Commission, Golden Jubilee Meetings, 
University of Pennsylvania, Philadelphia, Pa. 


International Electro 


September 8-10, 1954—The American Soci- 
ety of Mechanical Engineers, Fall Meeting, 
Schroeder Hotel, Milwaukee, Wis. 


September 22-24, 1954—Canadian Electrical 
Manufacturers Association, General Brock 
Hotel, Niagara Falls, Ont., Canada. 


September 27-30, 1954 — Institute of Traffic 
Engineers, Annual Meeting, Hotel Muehlbach, 
Kansas City, Mo 


Recommendations Set Forth 
On Occupational Safety 


The report of the Committee on Engi 
neering of the President’s Conference on 
Occupational Safety, held May 4, 5 and 
6 in Washington, included twelve Recom 
mendations, some of which are of par 
ticular interest to the lighting industry 


They are as follows: 


Recommendation No. 2 Engineers 
and architects should develop and apply 
efficient 
space for 
traffic 


materials handling, and adequate storrge 


standards for safe and plant 


layout, including adequate 


production operations, plant and 


space for raw material, finished products, 


and particularly for “in process” mate 


rials and tools 
Greater consideration to safety, health 


and sanitation in space utilization, and 


employee service areas, as well as to the 
strength 


factors of safety in 


should be 


building 


given in original design and 
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September 29-OQOctober 2, 1954 — Inter- 
national Association of Electrical Leagues, 
Bellevue Stratford Hotel, Philadelphia, Pa. 


National Association of 
Pacific Zone Conven 
Hotel, San Francisco, 


October 4-7, 1954 

Electrical Distributors 
tion, Mark Hopkins 
Calif 


October 11-15, 1954—American Institute of 
Electrical Engineers, Fall General Meeting, 
Chicago, Ill. 


October 17-22, 1954—Society of Motion Pic- 
ture and Television Engineers, Semi-annual 
Convention, Los Angeles Ambassador, Los 
Angeles, Calif 


Ootober 18-22, 1954-—-42nd National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, I) 


October 24-27, 1954 Board of Governors, 
National Association of Electrical Distributors, 
Hershey Hotel, Hershev Pa 

October 27-30, National Electrical 
New Orleans, La. 

Contractors, Annual Convention, Jung Hotel, 


1954 


Movember 8-11, 1954-— National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J. 


Movember 15-17, 1954 -— 41st National For 
eign Trade Convention, Waldorf-Astoria Hotel, 
New York, N. Y 


Movember 15-17, 1954-— American Stane- 
aras Association, 5th National Conference ou 
Standards and 36th Annual Meeting, Hote 
noosevelt, New York, N. ¥ 


Movember 28-December 3, 1954-—— The 
American Society of Mechanical Engineers, 
Annual Meeting, Statler Hotel, New York, N. Y. 


construction and in remodeling of all 
industrial structures. 


While the 
and 


Recommendation No. $8 
relationship between high efficiency 
effective 


in industry has 


accident prevention programs 


been established, addi 


tional studies, including substantiating 


data should be developed to emphasize 


this relationship in industry today. 


Additional methods should be deter 


mined to convince management of all in 
dustries, regardless of size, that in addi 
tion to their legal responsibilities for 
safe operations and safe work environ 
ment, effective accident prevention pro 
good business in creating im 


building 


grams are 
proved publie relations and in 
high employee morale, as well as in re 
ducing costs, waste and human suffering. 

Recommendation No, 4 All indus- 
both should de- 
velop and utilize to a greater degree a 


tries, large and small, 


comprehensive preventive maintenance 
program. 


(Continued on page 11A) 
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Chart Your Course for 


1954 I.E.S. 


NATIONAL TECHNICAL CONFERENCE 


CHALFONTE-HADDON HALL 


ATLANTIC CITY, N. J. 
SEPT. 13-17, 1954 


The Philadelphia Section is arrang- 
ing one of the most outstanding con- 
ferences in all |. E. S. history. A few 
of the events planned for you are: 


Meetings 


crammed with valuable information 


Social Events 


packed with fun 


Sports 


bathing, boating, golf, fishing, races 


Special Program 


for the ladies 


Spacious Hotel 


luxurious living 


Diamond Jubilee 


electrical industry's celebration 


. 
Centennial 
celebrating Atlantic City’s 100th birthdoy 


Transportation 


convenient plane, railroad and bus rovtes 


Vacation 


ideal spot for family vacations 


ILLUMINATING ENGINEERING 





MICHIGAN Section Contest for My Most Interesting 
In photo at left Earl 
Ployd Sell and Duncan 
Preston, who won first prize with a joint entry; and John 


Lighting Job was held April 13. 
Domoney, Contest Chairman; 


(Continued from page 9A 


Recommendation No. 5 State regula 


tory bodies which promulgate and en 


force safety codes should enact codes 
which are in conformity with refognized 
engineering practices such as set forth in 
American Safety Standards. 

Recommendation No. 8— Present engi 
should be re 
tech 


American So 


neering safety standards 


viewed in relation to needs, and 


societies such as the 


Safety 


nical 


ciety of Engineers, the Ameri 
Mechanical Engineers, the 
Electrical 
Civil En 
urged to co 


Standards 


ean Society of 


American Institute of Engi 


neers, the American Society of 
and others are 


with the 


gineers 
operate \merican 


Association in reviewing the adequacy 
Standards, 


in this field 


of present American Safety 


and extending their work 


French 1.E.S. Conference 
Held in Monaco 


The 


year the site of the 


Monaco 


annual 


principality of was this 
meeting of 
Eelaira 


the Association Francaise des 


gistes, June 8 to 12. Numerous lighting 
installations and displays were a 
of the 


during the 


feature 


plans, and will remain on view 


The 


direction 


entire summer 
conference held under the 
of the A.F.E. President, Y Le 


specialist in the physiology of vision 


season 
was 


Grand, 


Theme of the program was “Light and 


Tourism,” including such topics as illu 


mination of monuments, of parks and 


gardens, sporting events, roadway and 


tunnel lighting. Fluorescent lamps were 


also discussed. 
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Filling Station Lighting 
Discussed at Chicago Clinic 


Techniques for the lighting of gaso 


line filling stations were outlined at an 


all-day elinie held May 13 at the Chicago 
Institute. This 


lighting practice was 


Lighting was the first 


time this phase of 


the feature of a special clinic. Interest 


in it was evidenced by the attendance 


for the entire day, of some 150 station 


owners and oil company representatives 


Three groups sponsored the clini 
Chieago Lighting Institute, Chicago See 
tion of I.E.S. and the Chi igo Oil Men’s 
held at the In 
direction of Carl W 
Herbenar of the Chi 


office, Chair 


The meeting 
under the 
Joa ph F. 


Eleetrie 


was 
stitute 

Zersen 
Creneral 


cago was 


man of the Conference Planning Com 
coordinated = the 
President of 


V ies 


mittee who 
W.H 
Oil Men’s Club and 
Falley Petrol 


of the 


program 
Ganley, the Chic ago 
President of 
m Co. served as chairman 
session ; we 4 


im, Specialist on Tech 


Foundation 


morning 
Petroleum 


nology of Armour Research 


presided at the afternoon meeting 


Especially popular with those attend 


the question and answer period 


ose of the meeting, which gave 


men an opportunity to clear up their 


puzzling lighting problems 


program began with 


yy Mr 


opening re 


Zersen, followed by 


Objectives of 


ghting James K 


en and Service Station 


Marketing 
York 


Hinton, Jr 


rin L depot She Onl Ce New 


Jaeger 


ectri 
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T. Parks, Section Chairman. 
judges, Robert Dorsey, Alfred Paulus, and George Clark. 
The winning installations then went on to capture first 
place at the Great Lakes Regional Conference. 


ws of Current Interest 


In photo at right are contest 


lita the Bervy Station hx 


ert r 
eral Electric Cx 


Dorsey Application | 


Cleveland 
The afternoon session comprised: 


Interior E. E 


htime the . 
Dept., 


Service 
Vice: President 


Electric Co 


Station 
bk liott Lighting 


Chicago 


John M+ Laughlin, 
Kelso- Burnett Electric Co., 


liawkins 
Wiring and Controls 
Vice President 
cago 
enance of Service St 
ace Weld 
Flectri 


ition lighting 


Application Engineer, Re 
Mfg. Co 


Discussion 


Chicago 
the Panel Leader Dr. W. 
Witham 
members Robert Besal, Steber Mfg 
Wm. Akely, Guardian Light 
\. Petersen, Pure Oil Co., 
Mikita Electric 
hicago Buek 
iction Co 


Sylvania 
Mayer 
Chicago 


Anton 


Director of Re 
Mie Co Des 


Home Lighting Institute 
Adopts Identifying Emblem 


adoption of a dis 
identification of 
Home Light 


innounced by its 


Development and 


tinetin emblem for 
embers of the American 
been 

Miss Minita Westcott. 


home 


ng Institute has 
managing director 


The organization, comprised of 


lighting fixture manufacturers, is 


eur 


rently engaged in a campaign to empha 


mize ind publicize the benefita of in 


stalled home lighting for consumer, 


ilder, eontractor and architect 


figure 
“light 


The emblem shows a astylized 
“sun” with the 
for living” and the 


Institute It 


holding a slogan 


initials and name 


of the is not intended as a 


seal of approval but as an identification 


of members with the national program 


Continued on page 124A 
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Charter Meeting Ceremonies 
Held by Ark-La-Tex Chapter 


Ark La Tex Chapter of 1L.E.8., 


now has been holding 
formal! receiy 
it the dinner meeting 
Room of the ¢ ip 
veport, La At 
‘ Regional P 
the Charter to 
Lothrop. The 

the Chapt 

iego Chapter, 
Kimmery, Chair 
Section, one of 
Other guests at 


ions 


tending were Harry Bailey, Chairman of 


the New Orleans Section nother parent 


Section), and J. E. Elliott, representing 


the Sout 


General Illumination Course 
Presented by Arizona Chapter 
L.E.S. offered 


April 


suditorium of the 


Illumination, 
(and Ma 
Arizona aT ‘ \ Phe 


Inatructo 


held on 


session, 
the « with a 


weleome fre |’ 


dent of Arize ublic 


April 30, opened 


ening 
Reilly, vie presi 
Service, and an 
course by Study Club 


W hitnell 


introductio 


Chairman followed by 


Light and Iiumination Termi 


nology Filament Lamps; Elec 


tri Diseh imps and Fluorescent 


Lamps 
held 


covered: Quan 


The second session, from 0 to 12 
on the morning of May 1, 
tity and Quality; Systems of Light Con 
Point 


Illumi 


ileulation of Illumination 
Method 


trol; © 
by Point Caleulation of 


nation Lumen Method 
The third 


that 


seRsion, four hours 


lasting 


efternoon, featured applications 


in offices, schools, stores, industry, flood 


lighting and residential lighting 
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HEAD TABLE dignitaries at the Charter meeting of the Ark-La-Tex Chapter, 
LE.S., are, l. to r.: Paul Osteen, Vice-Chairman of the Chapter: W. T. Kimmery, 
Chairman, Southwestern Section; Mrs. M. J. Myers; M. J. Myers, Regional V-P; 
R. K. Lothrop, Ark-La-Tex Chapter Chairman; Mrs. Lothrop; Mrs. J. G. Harriss, 


Jr. and Mr. J. G. Harriss, Jr., Secretary-Treasurer of the new Chapter. 


In the 


photo below are shown some of the 37 in attendance at the meeting. Photos by 
Bill Brandon. 


were 78 paid admissions to the 


including engineers, architects, 


utility 


ourse, 
ye ople 


electrical contractors and 


rhe suee this course and a similar 


cas of 


im last year has resulted in plans 


this an annual function of the 


to make 
Chapter. 


E.C.P.C. Surveys 
Professional Degree Awards 


The Recognition Committec of the 


Engineers Couneil for Professional De 


velopment, under the 


Hi. Barelay, has 
of the 


chairmanship of 
completed a survey 
awarding of the professional de 


gree by various engineering institutions 


The survey, with its excellent 


of the 146 


response 


imstitutions sent question 


naires 142 responded will serve as a 


basis for formulating recommendations 


toneerning the practice of awarding the 


professional degree as a means of pro 


fessional 


recognition 


Lighting News of Current Interest 


,it, and 17 are 


Of the engineering schools surveyed, 


S6 award the degree whil 


62 do not. Of the 


professional 
S6 awarding the de 
gree, 74 use professional experience as a 
basis for awarding the degree; 


study, and 4 


8 require 


resident graduate include 


both experience and graduate study as 


prerequisites for warding the profes 


sional degres 


In regard to their future plans, 69 


colleges will continue awarding the de 


gree, 2 will institute the degree, 13 will 


bandon it, 49 will continue not to award 


uncertain as to future 


plans. The survey shows that 
mately one fifth of the 
offered the 


either dropped it or are 


approxi 
schools who have 
professional degree have 
making plans to 


do 80 


also reported an in 


The Committec 
crease of approximately SO per eent in 
the awarding of professional degrees in 
the last five years as compared with the 


previous five-year period. In the last 10 


Continued on page 14A) 


ILLUMINATING ENGINEERING 





19% more starts 
on rapid-start 


lamps 

with Sola 
Constant Wattage 
Ballasts 


RAPID CYCLING TEST: In Sola’s laboratory an accelerated-start life Ease of — rapid-start lampe, and length - 
test ( 42 minute on, 12 minutes off) was conducted using the rapid-start lamp life from starts, is proportional to the open 
fluorescent lamps of three different manufacturers, Lamps of each brand circuit ballast voltage. Sola Constant Wattage 
were operated from both the Sola Constant Wattage Ballast and another 
leading make of ballast. The photograph shows two remaining lighted 
lamps, Sola ballasted, which finally failed after 67,560 starts, The results (300v) from the lamp to the starting aid for 


of the test are summarized in the table below. positive starting. They are completely safe due 


Ballasts have a higher open circuit voltage 


to their isolated secondary circuit design . . . 
listed by Underwriters . . . and CBM Certified. 





Their low peak/rms ratio (approx. 1.5 ( 118¥v) 
along with excellent wave shape contributes to 


long lamp life. 


Repeated tests in the laboratory, and perform- 





Brand “A” ance on actual installations show that rapid-start 
—— - fluorescent lamps operating from Sola Constant 

Brand “B” Lamp Wattage Ballasts form an almost perfect light- 
ing system: long lamp life with frequent starts 
Brand “C” Lamp a : or continuous operation, and lumen outpuc 


constant within + 2°) regardless of line voltage 
8 & 





Average All Lamps 


variations from 106-130v. 





Reduces relamping . . 
WRITE 
FOR 
BULLETIN 
3F-FL-191 


Mercury Vapor Lighting © Luminous Tube 
MEW YORK 35: 103 €. 125th St., 
BOSTON: 272 Centre St., Newton 58, Mass., Bigelow 4-3354 
MO.: 406 W. 34th St., Jefferson 4382 © Reps. in Other Principal Cities 





IZA) 


such 


degrees have 


been awarded, and of these 917 to 


the last five years 


beleves this survey to 


st comprehensive of its typ 
n and will use it in formu 
ommendations on the 


eve should be 


practice 


followed it 


recognition 


California Groups Pick Winners 
In Student Design Competition 
ilifornia Section of 

eal Chapter of the 
of Architects an 
of their joint com 
petition etural 
May 5 


ned, 


students, at 
the Seetion’s meeting 


The evening meeting ope with Ed 


is Chairman, with a discus 


Arthur B 


ward Balogh 
Giallion, dean of the 
of Architeeture on the 
mpetition to the student 
en presented the A.A 
Michael J 
ES. side of the 


contest and 


stor’ 


ers andthe prizes 


Desatoff 
) eacl jim &. 


hard G. Hudgins 


addition to the cash prizes, each of 


received a certificat« of 


student 


the winners 
award and a one yvear member 


ship in the T.ELS 


Judges Michael J, 
Bevan and Jack Rohring for LES : 
Frank Gruys, Paul O 


i. Allison 


were Garris, Roy 
and 
Davis and George 
for the architects’ group 

with a discus 


Ariel 


The evening concluded 


sion and demonstration by Davis, 


nventor and seientist, of some recent 


lighting developments 


Industrial Sight Conservation 
Discussed at Michigan Conference 


A one day conference on Sight Con 


was held May 18 


Center for 


servation in Industry 
it the Ke 
Edueation, 


Lansing, 


Continuing 
East 


conference was 


loge, 
Michigan State 
Mich. The 


planned because of the ever-growing rec 


} 


Colle ge, 


ognition of the importance of eye safety 


ind conservation of sight in industry 
Publie Health, the 


opt il 


Representatives of 
medical and professions and 


community safety organizations joined 
with industria! leaders in organizing the 
which had the 


Dollar 


over-all theme 


V ition.” 


program, 
of “The Sign in 
Joseph Tif 
fen of the Occupational Research Center, 
University, spoke on “A 
Worth of Floyd Sell, 
Supervisor of Industrial Lighting at De 


The first speaker was Dr 
Purdue who 
Dollar's Vision.’ 


Edison Co., diseussed “Lighting 


Dollar.” 


troit 
Your 
speaker was Gerald Phelan, 


Detroit Industrial Safety 


Luncheon 
Manager of the 
Council, and the afternoon session fea 
Direetor for 


J ose ph, Mi« h 


tured Carl Garland, Safety 


the Whirlpool Corp. in St 


\ question and answer period and sum 


mary eoncluded the conference 


TRIP by chartered bus to Shawinigan Falls, with a tour of the industries there, 

was the April 19 meeting of the Quebec Chapter, 1.E.8.. The 33 members attend- 

ing were addressed by Mayor Francois Roy at a civic reception at City Hall. 

The industries visited during the day were the Shawinigan Water and Power Co. 

generating plants; Dominion Carbide Division of Shawinigan Chemicals Ltd., and 
Cellophane Division of Canadian Industries Ltd. 
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FORMAL OPENING of Wakefield 
Lighting Ltd., London, Ont., Canada, 
April 27. Some 150 people visited the 
new plant, after which refreshments 
were served. Dr. Ward Harrison, left, 
President of the C.1L.E., cut the ribbon 
(red, to signify cutting of red tape in 
company’s Canadian operation). Also 
shown are Willard Brown, Director of 
Engineering, G-E Lamp Division; Ruby 
Redford, Editor of LE.; M. B. Has- 
tings, V-P of the Canadian Region of 
I.E.8.; and Mrs. Yates and R. A. Yates, 
who is V-P and General Manager of 
Wakefield Lighting Ltd. 


Architectural Student Contest 
Sponsored by Utah Chapter 


For the 
of LES 
contest for students at the University of 


Utah School of 


third year, the Utah Chapter 
has sponsored a lighting design 
Architectural Engineer 
ing, with the 
head Roger Bailey. Chairman 
of the Amos Jackson, of 
Jackson and Jackson; and L. B 
of L. B William 
Blomquist and Brown Co., and J 


Utah 


cooperation of department 
Professor 3 
contest was 
Gawan, 
Gawan Co., trown, of 
Homer 
Shaw, of Power and Light, served 
as judges 
Winners were announced at the Chap 
meeting at the 


They 


ter’s April incheon 


Newhouse 


ach Gerald 
iarez, and Don Crawford. 


The contest was supported by contri- 


butions by Chapter members, represent 


ing their ompa nies 
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LOW-COST MAINTENANCE 


- Jown t 


CHOICE OF MOUNTINGS: 


BENAMIN 


y 
RooMheen irate Linea, namin, Omar . 








Now—scientifically designed lighting quality for 
classrooms, offices, libraries, etc. The ‘‘Schoolmaster”’ 
provides abundant light output, adequate shielding, 
ease and flexibility of installation, at low first cost 

and economical maintenance. 

“Schoolmaster”’ utilizes 40-watt Bipin fluorescent lamps 
or instant-starting 48”, 72” or 96” Slimlines. A choice 


of steel or transparent plastic side panels is available. 


Whatever your school lighting problem, either in 
new construction or remodeling, you'll find the unit 
with the right solution in the Benjamin-Leader Line 
Send for latest Data Bulletin on 

Benjamin-Leader Line Lighting Equipment. 


Let Le 


Sold Cactusively through Electrical Distributors 





Benjamin Slectric Mig. Co., Leader Division, Dept. |, Des Plaines, Illinois, also makers 
R2T4d es of famous Benjaminsighting equipment and sound signals for industry, Institutions and Commerce. 
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NEW G-E SERIES 
BALLAST 


NEW G-E LEAD-LAG 
BALLAST 


erles and Lead-lag Ballasts 
...Compare and Choose for Yourself 


Here is a comparison of G.E.’s two new series is less expensive, uses less line cur- For further information on either series 
ballasts for operation of 96T12 lamps at rent, has less wattage loss, weighs less, or lead-lag ballasts, write to Section 
425 ma. Catalog No. 89G496 is the newly is smaller, and has a quieter sound rating. 401-6, General Electric Co., Schenectady 
designed series ballast smaller, lighte: Compare and choose for yourself 5, New York. 

quieter. Catalog No. 89G490 is the simi 

larly redesigned lead-lag ballast 


BOTH BALLASTS ARE CBM CERTIFICD 
and contain that full measure of extra SERIES 89G496 LEAD-LAG 89G490 


quality which G-E engineers into ever 


ballast, but the series ballast, by its 73 Nemine! lamp welts 73 








inherent design characteristics, gives you 110-125 Cireult voltege 110-125 
more value for your dollar. However, if 60 Frequency 60 

you prefer lead-lag instead of series, the 1.55 Line Current in Amps 1.60 
new lead-lag ballast has been designed t 425 Lomp Current in Amps 425 
give you the most value compared t 28 Watts Loss 36 
other lead-lag ballasts 90% Min line power factor 90% 
$10.15 List Price Each $12.60 


THE SERIES BALLAST gives you equivalent 
6 No. Units per Pork oge 6 


performance, in accordance with lamp 
65 Approximate Ship weight 74 


Le) Sound Rating E 
Over-all length 


specifications, and offers a substantial 
savings in cost and size. At right is a 
comparison of these two General Electri: 
ballasts. The major areas of difference are Mounting Length 


printed in bold face. You can see that the 
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Modular Coordination 


I read with interest the article “Let’s 
Have Modular Coordination in Lighting” 
by T. D. Wakefield, as published in the 
April ENGINEER 
ING. 

As Mr. Wakefield 
American Institute of 


Joint Sponsor of the ASA Project A62 


issue of ILLUMINATING 


out, the 


Architects is a 


pointed 


and welcomes such publicity as you have 
accorded Mr. Wakefield’s informative ar 
ticle. 

In an era when high building costs call 
for every possible degree of economy, 
which does no violence to quality, Modu 
lar Coordination points the way to elimi 
nation of the cutting and fitting of parts 
to insure an economical whole. THBODORE 
Technical 


American Institute of Architects, 


Secretary, The 
WW ash 


IxvVING Cor, 


ington, D. C. 


It was most gratifying to see the ex 
cellent article on “Modular Coordination 
T. D. Wakefield in 


ENGI 


in Lighting” by Mr 
the April ILLUMINATING 
NEERING. I am of the opinion that the 
well taken, that 


information on this subject is beginning 


issue of 


writer's point was very 


to reach the consimer Although no 
especial effort has 
A.1.A.’s educational 


Modular Coordination to reach any audi 


been made under 


program concerning 


ence outside the building industry, ther: 
has been an increasing number of indica 
tions of consumer interest. Only the 
other day I sent some information about 
Modular 


who needed this material to help them in 


Measure to a team of writers 
the preparation of an article for one of 
the popular national magazines. It is my 
conviction that the foresighted producer 
units will 


of building material begin to 


prepare himself now for the inevitabk 


consumer insistence on modular unit 
sizes. 


Mr. Wakefield is 


in saying that thers 


undoubtedly correct 
may be a number of 
difficulties for manufacturers of lighting 
equipment in standardizing on modular 
sizes, but any such difficulties cannot ex 
ceed the that been met 


obstacles have 


and dealt with successfully by other in 
dustries which have already gone over to 
modular measure. The machinery already 
that the 


de veloped by 


exists for making sure sizes 


which would be lighting 


equipment manufacturers would be truly 
being dimen 


modular, in the sense of 


sionally coordinated with other modular 
products. 


Standards 


The organization of American 


Association Committee A62 


includes a number of “Study Commit 


tees,” one de voted to each type of build 


1954 
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ELECTRICAL contractors shown here were winners of 16 cash awards for out- 

standing work in the 1953 Lighting Campaign, made at the March meeting of 

the Philadelphia Section I.E.8. The campaign, sponsored by the Philadelphia 

Electric Co. and the Electrical Association, started in September 1953 and ran 

until January 1954. Winners are: 1. to r.. Benjamin Busler, Andy Camp, Charles 

Holm, Edward Barber, William Gillespie, Victor Meierdierck, David Reed, John 
Cook, Robert Watterson, Harry Hey and Jack Greenberg. 


wood 


block, 


Committee #18 is 


glass 


ing product such as 
windows, ete Study 
now in process of formation and a new 


study committee on lighting equipment 


ean ensily be initiated 
You are to be 
Mr. Wakefield, in 


of your industry to this significant trend 


congratulated, as also is 
calling the attention 
which will influence the standard dimen 
American building-materials 


add that I 


sions of all 


units. Let me would be only 
too happy to assist ILLUMINATING ENG! 


The 


Society or any 


N BERING, Illuminating Engineering 


interested groups w ithin 


your industry in an exploration of the 


which would 
Modular 


DEMAREST, Jr, See 


proble ms and possibilitic s 


be entailed in the adoption of 
Measure. WILLIAM 
Vodulayr 


Coordination, The 
irchitects, Wash 


retary for 


{merican Inatitute of 


ington, D. ¢ 


We have read with much interest the 
article by Mr. T. D. Wakefield, 
Have Modular Coordination in 
ing.” We 


by the industry in the 


“Let's 
Light 
think it deserves consideration 
interest of econ 


that it will 
May we 


omy in building, and hope 


receive the attention it meric 
congratulate you on carrying this article 
M. Epwip 
Registered Architect, Lawrie and Green, 


Harrisbura, Pa 


in your magazine (;REEN, 


I take this 
late vou on the 
Have 


which 


opportunity to congratu 


excellent article “Let’s 
Modular Coordination in Lighting,” 
April 


The author 


appeared in the issue of 
ENGINEERING 


both the 


ILLUMINATING 


has highlighted problems and 
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lighting 
modular 


bie importance 0 producing 


quipment in conformance with 
oordination standards. 

It is only by the increasing production 
of building materials and equipment on 
the basis of coordinated dimensions that 
the building process can achieve the effi 
ciency of an assembly operation as con 


trasted to th hand wrought approach 


dependent on wasteful cutting and fit 


ting. Harotp D. Hauer, Director of Pro 
fessional Relations, The {merican Inati- 


tute of Architects Washinaton, D.C 
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Professor John O. Kraehenbuehl, | ni 
Illine has 
leave of absence by the 


from June 1 of 


versity of been granted a 
university 
tending this ye 
September 195 Professor Kr 
buehl 


Scott St., 


will spend this sabbatical 
Park, Color 


preparing text mate: 


Broadmoo 
Springs, Colo., 
for “Fundamentals and Caleulations 
Illuminating Engineering,” and 


outlining and preparing references fo 
“The 
nating Engineering, 


added to the univ 


a course in Surround in Illumi 


which vill 
ersity’s Illumination 
absence, his 


Professor 


option in 1956. During his 


duties will be assumed hy 
Harry W. Horn, w! vi over 
as Faculty Adviso 

dent Branch at the | 


nois 


Continued on page 18A) 
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Edward Rambusch, Rambusch 
Decorating Co., New York City, is 
taking an extensive tour ef E 
June t Mr 


Denmark, Swe 


irope, 


starting Rambusch 


visit Portugal, Ita 


France, London and Seotland, taking 


f our 


the greetings of Society to the 


counterparts n those eountries 


Gerard, Director of Gerard 


Ltd., Adelaide, 


Jack H. 
& Goodman, Australia, 
visited the LE office 
May 10, in the 


countries Mr. 


S. Headquarters 
course of a trip to this 
and other Gerard has 
Engineering 
President for 


served the Illuminating 


Society of Australia as 


some considerable time recently 


honors he 


field, 


Supplementing the many 


has received in the illumination 


Dr. Matthew Luckiesh has 


with the 


bee n pre 


sented Distinguished Service 


Award of the Purdue Alumni Associa 


tion 


of ¢ 


officers it 


rhe Engineering Institute inada 
elected 
May 14, at the 
Chateau Quebec 
dent is D. M. Stephens, Chairman and 
Gieneral Manager of the Hydro-Electric 
tjoard and of the W 
Newly elected Vic« 
C. Ballard of Ottawa, 
tineau of Quebec, Que.; and 
Eagles of Moncton, N. B 


inducted ite newly 
the annual banquet 


Frontenac in Presi 


nnipeg Electrie Co 
Presidents are B. 
J. O. Mar 
N. B. 


Ont 


named 


Edwin R. Manning has been 
Vier 
Liteeraft 
York 


coordinate § the 


Sales of 


New 


President in Charge of 


Manufacturing Corp, 


City, in which position he w 
engineering, manufac 
turing and sales activities in the light 
Manning 


the New 


ing field. Mr 
member of 
LES 

Fred 8. Kinsey 


ment 


if govern 


sales for Westinghouse Lamp 


Division, has red 16 of 


years 


service to the 


George Kielty 


vice-president in « re of the indus 


appointe 


trial and commer: fluorescent light 
Manufacturing 
Mitchell 


past our vearea aa Pittsburgh 


ing division of Mitchel 
Co. Mr 
for the 


Kielty has been with 


replace him 
has named John A. Witter 


equipment 


sales representat ‘ lo 
the compan 
to head lighting 


Edward W. Link to 


Pittsburgh 


saies and 
supervise air-con 


ditioning sales n 


K. G. 


iwarded the Senior 


James ©. Jangarathis anid 
Priestap have been 
Holoph ime ‘ 


ing Scholarship for the 


Illuminating Engineer 


second semes- 


ter at the I versity of Illinois; and 


K. B. Fairbanks has been 


Junior Scho 


iwarded the 


irship 
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Oscar Cleaver receives citation. 


Oscar P. Cleaver, Chief of the Elec 
trical Engineering Dept. of the Corps 


Research and 
at Fort Belvoir, Va., 


’ 


if Engineers’ Develop 


ment Laboratories 


has received an “outstanding’ 


rating 


exceptional performance of every 


A Fel 


Cleaver has 


work during 1953. 
LES. Mr. 
direeted 


field of 


phase of his 
w of the 
achieve- 


guided and notable 


ments in the illumination. 


Appointment of Nelson 8. Hibshman, 
Brooklyn, N. Y¥ of the 
Engi 


as Secretary 
Institute of Electrical 
neers, succeeding H. H. Henline, 
effective May 1. Mr 


vas formerly assistant secretary. 


American 
was 


made Hibshman 


Ihe lL and Shade Institute of 
America eleeted Morris Thau, of Mutual- 


Sunset Lamp Mfg. Co., 


imp 


as president dur 


session of the association's 


ng the first 


semiannual meeting at the Ambassador 


Hotel, Los Angeles, April 


GoldE Manufacturing Co., Chicago, 
I ippointment of 
Jack Robinson as vice 
general manager Mr 


former! r if Acme 


has innounced = the 
president and 
Robinson 


Lite 


was 


Manu 


M. 8. Strickler has been named man 


General Products Divi 


of the new 
Westinghous« ij 


Co. which has been 


ectrie Inter 
formed 
lighting equipment and 


products Mr 


rmerly manager of 


vari 
Strickler was 
industrial sales 


ind lighting apparatus 


Don L. Orton has 
rth Central Regional 
Federal Eleectrie Produets Co. and its 
Manufae 
Orton will be 


been appointed 


Manager for 


subsidiary Pacifie Eleetrie 


turing Corp. Mr respon- 
line of 


Indiana, northern Illinois, 


sible for 


sales of the combined 
equipment in 
North and South Dakota, eastern Iowa, 


Wisconsin and Minnesota 
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Engineering Societies of 
presented its New 
1954 to William F. Ryan at 
April 27 in the 
Moss 
Ryan is engineering man 


& Webster 


New 
England 


The 
England 
Award for 
the annual meeting 
Museum of Science, Auditorium, 
toston. Mr. 
ger of Stone Engineering 


toston 


Corp., 


H. B. Sudekum has been 
appointed Northern 
Electro 


Sudekum has 


recently 
District 
Silv-A-King 
been in the 


Texas 
Manager for the 
Corp. Mr. 
lighting field for the past 20 years. 





BOOKS AND PAMPHLETS 











marked * are 
Head 
quarters Office, Technical Dept. 


Book 5 
available for 


whose reviews are 


inspection at 


*Climate and Architecture by Jeffrey 
Ellis Aronin, published by Reinhold Pub 
lishing Company, New York, 1953; 314 
s4% x 11% inch pages, 291 illustrations; 
price $12.50. 

The author presents with a delightful 
approach the influences of the sun, tem 
perature, lightning 
and humidity upon architecture as well 


wind, precipitation, 


as their beneficial and disadvantageous 
effects under given conditions, and sys 
tems for the control of these elements. 
The book is beautifully illustrated with 
photographs and drawings. The material 
is drawn from all over the world, with 
many historical as well as current refer 


includes 


ences, A 15 page bibliography 


the author’s comment on each entry; 
however, these references deal primarily 
with temperature and weather. 

Three of the six chapters are of in 


from the lighting (daylighting) 
standpoint. The 
entitled “Background,” traces daylight 
and the 
Eskimo 
through the early Indian dwellings from 
Mexico, the 


various 


terest 


introductory chapter, 


ing in architecture orientation 


of buildings from the igloo 


Canada to houses of the 


early white settlers in parts of 
the Americas, as well as architecture in 
Europe beginning with the early Greek, 


ind touches on buildings in the Orient. 


The second chapter, “Effect of the Sun 


Earth,” in 30 pages summarizes 


on the 


five methods of sun’s 


determining the 


position: diagrammatic (graphic sys 
artificial skys, 


tables of data 


tems), three dimensional 
for example), statistical 
on solar altitudes, azimuths for various 


months and hours), “gadget” 
Libbey-Owens-Ford 


observa 


latitudes, 
such as the “sun 


angle caleulator”), and direct 
(in buildings already constructed or 
Many of the 


from the 


tion 
using models at the site). 
cited 


numerous examples 


Continued on page 20A 
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ADVANCE BALLAST ENGINEERING 


ANUFACTURE 
PARTIAL TESTING OF ETES 
FOR MAXIMUM LUMEN OUTP 
AND LONGER LIFE. 


Designed & Engineered 


APA BY THE 
WORLD'S LARGEST MANUFACTURER 


A 
DEVOTED EFxelaacuely V0 IE PRODUCTION OF 
*» ADVANCE 0; FLUORESCENT LAMP BALLASTS 
“ ) 


4Nn 
SForME Cable Address “‘ADTRANS”’ 


| 2950 N. WESTERN AVENUE, CHICAGO 18, ILLINOIS, U.S.A, 


JUNE 1954 19A 





ngland \ustralia and 


Sweden are explained in detail and illus 
trated by pictures and tables 
The third 


Sun” 


chapter, “Design and the 


begins with two pages of quota 


tions on the desirability and disadvan 


y sunlight in buildings, followed 


ages of 
fourteen pages devoted to solar heat 


deal 


ng. Fifteen pages of this chapter 


with the irchiteetural design and 


atruction of verhangs and louvers for 


sunlight shielding, six pages with the 


numerous 


with the 


shielding properties of specifie 


plants and trees, seven pages 


reflection of light by exterior surfaces, 


and 4 with housing orientation 


is related to sunlight 


‘Artificial Light and Photography by 
G. D. Rieck and I Hl. Verbeek, 
lished 1952 by Philips Technical Li 
Netherlands; 


pub 


Eindhoven, avail 
Press, 402 


340 


from Elsevic 


Ilouston 6, Texas; 


pages, 180 numbered illus 
use of ar 
the 


processing the 


This volume diseusses the 


light for illuminating sub 


be photographe d, 


projection and reproduction, It 


space also to light 


cle sites considerable 


sources and photosensitive materials 


The text is divided into 218 topics, 


vith major sections entitled 


Light and lighting includes neandescence, 


fluorescent radiations 
snd definitions, pho 


light, reflection, 


gas discharge snd 


flame sources, unite 
tometry distribution of 
shadow 

includ 


material, 


Lighting 


positive 


Artificial 
material 


hotography and 
ing negative 
olor material exposure time 


and dark room 


exposure and 

setini value olor response 
lahting 

Tight 


reproduction 


taking, dark 
processes, projection 

Filament and Gas-Discharge 
itioning of lamps and size of 
black and 


Sources for picture rooms, 
Applications of 
Lamps: p 
lighting for white, color, 
and motion pictures 
Uae of Flash Bulbs 
Infrared Vhotography 
phy Microphotography, Clinical 
Photography 


subject 


Photogra 
Photogra 
Drying 


Ultraviolet 


phy Stroboscopl: 


l.ampe 


In addition to the numbered illustra 


tions there are about 50 full-page black 


and white plates showing outstanding 


European photogra 


book, 


photographs by 


phers At the end of the beside 


small reproductions of 43 of these pic 


tures, the authors show the lighting 


used, camera, filmy. exposure and iper 


Four color plates are also inc luded 
detailed data 


the book calla 


ture 


with the same 


Philips’ own review of 


“mathematical formuiae set out 


rainat " background of exquisite 


u 


photographic reproductions it serves 


two fold nature of pho 
and at the 


technique 


to illustrate the 


tography being an art anime 


time A sclenece or better, a 


Dased 


on scientific principles ; I'he 
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book is suitable both for the professional 
a considerable photo- 
intelli 


amateur. 


photographer with 
graphic background and for the 
gent and technically interested 
handbook 


tables of practical data 


As a its value is greatly 
enhanced by the 
by the 
thors and subjects 

Dutch 
book are also available from Philips, and 


and two extensive indexes (au 


and German editions of this 


a French version is being prepared. 


Vorschalgerite und Schaltungen fiir 
Leuchtstofiampen |}y Carl Heinz Sturm, 
Edition 1954 by 


Boverie & Cie., Mannheim, 


Second published 
Brown, 
pages, 142 
DM 5.25 
ordered 
Heidel 


Germany.) 


Germany; 263 4 x % inch 


tables; 


illustrations, 46 
$1.25 


price 
(approx (Copies may be 
through Stotz Kontakt G.m.b.H., 
berg-Pfoffengrund, US-Zone, 

This compact handbook presents much 
information on European fluorescent 
lamps It covers in detail lamps and their 
ballasts (even 


characteristics, starters 


various systems of winding transform 
ers), ballast circuits, overall supply cir 
cuits (of 


cies, including those used in 


various voltages and frequen 


trains and 


buses), dimming, trouble-shooting, eco 


nomics, and ultraviolet lamps and their 


application. This is a highly technical 
book giving vector diagrams and equa 
tions for most circuits shown. One would 
that 


volume will be 


complete 
English ; 
should be of inter- 


hope some day such a 
available in 
meanwhile this book 
with fluores 


little 


est to everyone concerned 


cent lamps who can read a Ger 


man. 


Cable 


15-minute 


Pathway of Power is a new 
pieture showing how 
The 


film, in color and with sound, details the 


electric wires and cables are made. 
various steps in the production of wires 
and cables, starting with copper bars and 
aluminum ingots and following through 
to the finished 
Loucks & Norling 
of the film are available for showing to 
Cable 
main office ) 
Atlanta, Chi 


Pittsburgh, 


product. Produeed by 


Studios In prints 
interested groups from the Rome 
York 


offices in 


Corp. in Rome, New 
or from branch 
eago, Dallas, 


St. Paul, San Francisco, and Seattle 


Angeles, 


Los 


Easier Living Within Your Power 
Electrically, 40-page illustrated booklet 
& Hegeman 
help the 


available from Arrow-Hart 


Eleetrie Co., is designed to 
homeowner in building or remodeling, to 
plan a home complete with electrical con 
Featured is a handy check list 
just 
switches, receptacles, 
The list 


aids in showing architect, builder or elec 


veniences 


for the homeowner to determine 


what he needs in 


eonvenience outlets, ete. also 


trical contractor exactly what is required 


Lighting News of Current Interest 


for both present and future needs. The 
booklet is available from Arrow-Hart & 
Hegeman Electric Co., 103 Hawthorn 8t., 
Hartford, Conn., at ten cents each. Quan- 
tity prices upon request to the company. 





NEW MEMBERS 











At the meeting of the LE.S. Couneil 
Committee Detroit, 
1954, the following were 


Executive held in 


Mich., May 2, 
elected to membership. Names marked 


* are transfers from Associate Member 


grade, 
ALABAMA CHAPTER 
issociate Member 


King, R, I Alabama Selma, Ala. 


Power Co 


ARIZONA CHAPTER 


Associate Member: 
Phoenix Electric 
Ariz 


Jones, G b Supply Co., 


Phoenix 
Ank-LA TEX CHAPTER 
issociate Member 
Speir, H. J., Westinghouse 
Co., Shreveport, La 


Electric Supply 


BRITIsH COLUMBIA S®CTION 


Vembers 

*Cocking, A. H., B. ©. 
couver, B. ¢ 

"Racine, R. W., B. 

B. ¢ 

issociate Members 

Breslin, J. P.. Gough & Co 
B, ©, 

Hodgson, { 
eouver, B, ¢ 
Thomas M Bes 

B. ©, 


Electric Co. Ltd., Van 


Electric Co. Ltd., Van- 
couver 


Ltd., Vancouver, 


Simpson & McGregor, Van- 


1553 Rebson, Vancouver, 


CAPITAL SBOTION 

WV ember: 

*Wiseman, R. 8 
velopment, Ft, 


Engineering Research & De 


Belvoir, Va. 


CAROLINAS SBEOTION 
Member 
Smith, F. F 
8. C, 
Central New York SsScrTion 
issoctate Members: 
Fox, J. C., P, O. Box 200, Syracuse, 
Jani, R. W., Corning Works, 
N. Y. 
Quinlan, R, F., 
Bn. ¥. 
Siebel, Jerry 
euse, N. Y. 
Sullivan, F. J., 
N. ¥,. 


111 Wedgewood Dr., Greenville, 


N. Y. 
Corning, 


Glass 


Fay-Sullivan, Inc., Syracuse, 


530 F Washington S8t.. Syra- 


Fay-Sullivan Ine Syracuse, 
CHICAGO SBCTION 
Wember: 

Brown, N. E., 
Chicago, Il 
issxociate Members 
Allien, R. R., Sola Electric Co 
Carlson, A. W., Curtis Lighting, Ine 

Tl. 
Girard, M. J., 
kakee, Ill 
Holmstrom, R. O 
Kankakee, Il. 
Laughlin, J. T 
Til, 

Love, C. L Electric Co., 
Mikita, T. E., Sylvania Electric 
Melrose Park, Ill 
Rosset, Sidney, Marsh 

In. 
Simon, L. 8 
Chicago, Il) 
Stoesser, A. D.. City of 
Electricity, Chicago, IM, 
Stromberg, Miss Marion J 
Chicago, Ill 
Tennyson, M. A 
Til. 


Commonwealth Edison Co., 


Chicago, IN) 
Chicago, 
Ave W. Kan 


143 S. Winfield 


Commonwealth Edison Co., 
Sola Electric Co Chicage, 


Chicago, TH. 
Products Ine, 


Sola 


Electric Co., Chicago, 


Simon Electrical Sales Co., 


Chicago, Bureau of 
Sargent & Lundy, 
Electric Cx 


Sola Chicago, 


Continued on page 22A) 
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the new LOW COST fluorescent luminaire with 


UPWARD 


LODESTAR COMPONENT 


4-FOOT MODELS: 
Available in 2 or 4 lamp lu- 
minaires, in a complete choice 
of all lamp types. 


8-FOOT MODELS: 
Available in 2 or 4 lamp lu- 
minaires, in a complete choice 
of all lamp types. 


8-Foot 4-Lamp Luminaire 


Outstanding lighting advantages and low-cost maintenance 


A SS ne 
a) be 3 oP 
oe 


Sturdy, concealed 








MITCHELL engineering achieves remark- 
able standards of abundant, glare-free 
illumination in the ‘‘LODESTAR’’ Lumi- 
naires. Important lighting advantages are 
attained by the substantial upward com- 
ponent which provides a ‘general diffuse”’ 


“General Diffuse" Semi-transiuceat side 


type luminaires; ap- 
proximately half the 
light goes up to be re- 
flected from ceiling 
and upper walls for 
comfortoble, glare- 
free, uniform lighting. 


panels provide low 
brightness contrast, 
creating modern, 
streamlined appear- 
ance. Plastic sides and 
louver form one eosy- 
to-handle unit. 


spring-loaded louver 
latch instantly releases 
or engages all-steel 
louver by snap-in ac- 
tion. Releases with 
slight pressure of 
fingers. 


lighting effect. Semi-translucent side pan- 
els provide pleasing low brightness con- 
trast. The superior louver design delivers 
properly shielded illumination to the work- 
ing area. Smooth styling, unusually low 


maintenance factor and surprisingly low 
cost make the new MITCHELL “‘LODESTAR” 
Luminaires outstanding values in com- 
mercial fluorescent lighting. 


— 
wat eee ee 
6° eetee 
C A | 


Two jock chains suspend entire 
louver and V-spine assembly from 
fixture body, making relamping 
easy ond substantially reducing 
maintenance costs. This feature 
saves time and money. 











New Rapid-Start units offer an 
unusual advantage: “No starters 
to replace.” Installation of Rapid- 
Stort luminaires slashes ma’nte- 
nance cost by eliminating starter 
replacement expense. 


Mitchell Manufacturing Company, Dept. 3-F 
2525 N. Clybourn Ave., Chicago 14, Illinois 


Send full data on MITCHELL “Lodestor™ Lumingires. 


where quality counts—SPECIFY MITCHELL 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, Illinois 
in Cancda: Mitchell Mfg. Co., Ltd., 19 Waterman Ave., Toronto 
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Student Member 


‘ YN Rerric 
iseoctate Membera 
Hrenne 


Meriden 


Supply Co 


en K t Conn 
Rosenblu 

llartford 
Kossva I’ 

ville (ona 
Spencer, W ih 

Boston, Maas 
Student Member 
Jablonski, |} “ 


Storre 


Plair 


Stonco Elect 


CORNHUSKER (CHArT 
Associate Member 
Sales 


Christians ‘; (hristianesen 


( ar “ . 


LASTER N NeW OnK (HAPrT®# 
Associate Member 


Roth W Ki W est 
Albany N. ¥ 


LASTERN l’EN NEY! ANIA SECTION 
Associate Membera 
Coccodri ~ } Kerk's Engineering Co 
Reading, Pa 


Monde Kk G 
Reading, Pa 


Walenta 


Readir 


Membere 

*lDun h 
Hamilton 

Cioatt A Century 
House ‘ ‘ 1 w.c. 2 
England 

Assoctate Members 

Kass, Hi I Aladdin 
st Johannesburg rransvaal, 8 

Gupta, M. P Philips Electrical (« 
Ltd 7, Justice ira Madhal 


Lighting Corp 


<utta, India 
HAMILTON 1 CHAPTRE 

Members 
Hiendershot R b vdian 
Ce. Lad 


Westinghouse 
Hamilton, Ont 

INDIANA CHAPTER 

fesoctate Member 
d‘offin 4 \ Ty Put 


Plainfield, Ind 


servi 
diana, In 
INLAND EMrine CHaAr 
Aesoctate Members 
Crowder, W A I 
Wash 
Pickrell, W. } 
Co Great Fa 


Iwin fF 


Associate Member 
Van Haven, 0 
to Spencer 
Mex! 
Student Member 
Roias Manue 
I 


I ELECAST 


Southern ( ollege 
s, Tenn 


MILWAUKERB SECTION 


Milwau 


MoTueR 
ate Member 
Kk. S Benjamin Fle 
Calif 


New ENGLAND 


Lope CHAPTER 


SECTION 
late Members 

~ ws 2 Newton 

Mass 


General Electric Co 


Public Schools, New 
onville 


Fiske, R. I Lynn, Mass 


New ORLPANS SECTION 
late Members 

a nterstate Electric Co 
B Pittaburgh Reflector Co 
la 


New York Secrion 
tesoctate Membera 
Fegan Patrick Curtis 


r N.Y 


Lighting Ine 


Edythe ) 10th St 


H Duro Test Corp N. Bergen 
udent Member 
S. J., Krey & 
NORTHERN CALIFORNIA 
issoctate Members 
Henz b Db dr Fred D 
Fran », Calif 
Elder Eldora, Superior Home 
Francisco, Calif 
Johnson, M K North Bay FElectri Works, 
In San Rafael, Calif 
McClure, C. 1} Weld Rite Co., Oakland 


Slavaky, Joe 


York, N.Y 


SeCTION 


Hunt, New 


eng San 


Supply san 


Calif 
Superior Home Supply Co., San 
Francisco, Calif. 

NORTHWESTRRN OHIO CHAPTER 
ixveoctiate Member 


liood, P. B Toledo, Ohio 


ton & Son 


Kgale 


On1o VALLEY SECTION 
Wember 
Fischer \ J Graybar 


Obhio 


hlectric 
Dayton 

issociate Members 

Hawkins W K Hawkin 
Springfield, Ohio 


Young, R L Gieneral Electric 
nati, Ohio 
OREGON SECTION 

issociate Member 
Jiteuc i624 

waukie, Ore 
Student Member 
Jared 
vallia, Ore 


Yoneyama liarrison, Mil 


Johnson Oregon State College, 


PUILADELPHIA SECTION 

Vember 

Mearns, W J Hercules 
mington, Del 

(ssociate Members 

Culley, A Ga 


Philadelphia, Pa 


Powder { o., wil 


General Electric Supply ¢ 


Cronan, G. I Gieneral Electri Supply Co., 
Philadelphia, Pa 
Price, B. I Phi 


de!phia 


sdelphia Electric Co., Phila- 


Philadelphia Electri 


Electric Supply Co 


Seattle, 


Lighting News of Current Interest 


Wt EpeC (_ HAPTER 
issoctate Member 
Barry M Canadian 
Co., Quebec, Que. 
ROCH ESTER 


issociate Members 


Westinghouse Supply 
SECTION 


Rochester, N.Y 
Supply Co., 


Paul Blvd 
General Electri 


Lorenz, G.F., St 
Simmons, R. ¢ 
Rochester, N. Y 
Sr. Lovuts Secrion 
Aesociate Members 
Andreas 0 A 
Louis, Mo 
Carter, R. W 
Louis, Mo 
Davis W E Sylvania 
Inc., St. Louis, Mo. 
Logan, R. A Vickers, Inc St. Louis, Mo 
Lyman, R. T., Garden City Plating & Mfg 
Co., St. Louis, Mo 
McNamee, E.J., M. K 
Mo 
Schylling, M. J Sylvania 
Ine., St. Louis, Mo 


Livingston & Co St 


Day-Brite Lighting Inc., St 


Electric Products 


Mark & Co., St. Louis 


Electric Products 


San Disco CHAPTER 
Associate Member 
Byrum, F. L., Jr., Ets 
Calif 

SAN JACINTO SECTION 
Associate Member 
MeGonigle, G. I 

Houston, Texas 


Hokin & Galvan, San 


Diego 


Humble Oil & Refining Co., 


SouTHERN CALIFORNIA SBEOTION 

Wember: 

Wolbers, H. L., Jr., 
Ine Los Angeles 

Associate Members: 

Brunner, ©. J., 
Power. Los Angeles 


Psychological Services 


Calif 
Department of Water & 
Calif. 

Harrington, F \ Marco Industries Co., 
Anaheim, Calif 
Miller, ©. R Western 
Los Angeles, Calif 


COLORADO CHAPTER 


Precipitation Corp., 


SouTHERN 
issociate Member 


Stultz, W. F Southern 
City, Colo 


Colorado Powe 
Canon 
SouTHWESTERN SBEOTION 

Wember 
Young, 0. R 

Texas 

Associate Members 
Spies H M.. John 
Texas 
Wolk, F 
Texas 


Dallas Reading Clinic, Dallas, 


Hancock Co Dallas 


The Superior Electric Dallas, 


Toronto SEcTION 

issociate Memberas 
Green, P. H., Holden 
Toronto, Ont 
Holden, R. F., 
Toronto, Ont 
Johnaon, R. C., 
Toronto, Ont 
UTAH 


Lighting Mfrs. Ltd., 


Holden Lighting Mfrs. Léd., 


Holden Lighting Mfrs. Ltd 
CHAPTER 
Member 
Bates, F. C 
City, Utah 
Associate Members: 
Erskine, R. W Sylvania Electric 
Inc., Salt Lake City, Utah 
Huckins, W. A., Jr., The Salt Lake Hardware 
Co., Salt Lake City, Utah 
Vancouver Istanp CHAPTER 


Bates Engineering Co., Salt Lake 


Products 


Associate Member 
Thommasen, A. F B 
Ltd., Victoria, B. C 
VIRGINIA 


Forest Products, 


CHAPTER 

Vember 

Hudgins, J. G., Old 
Norfolk, Va 

Asavctate Members 

Edmonds, J. T General 
mond, Va 

Maize, D. G., General 
Va 

Richardson M taskervill & Son 
mond, Va 

WESTERN 
Associate Members 


Dominion Electric, Inc., 


Rich 


Electric Co 


Electric Co., Roanoke 


Rich 


MICHIGAN CHAPTER 


Gallagher, J. H General Electr Supp! 


Grand Rapids, Mict 
rrimpe WwW B 
, Miel 


Hamphil ' Highl 


Park 
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S. S. KRESGE CO. 


SERIES SL 5293 with incandescent spots 
in main area; SERIES SL 1500 (above) in 
adjacent area and offices; SERIES SL 7062 
in windows. Illumination—100 f.c. in 
store areas; 40 f.c. in offices. 


RUBY-PHILITE LUMINAIRES 
a. ftirst choice for fine lighting 


— 








NORTHLAND 
CENTER 

















‘wu 
» RD 
Mh ih by 
' AW AL 
| A 
stil 
— 




















HUDSON'S NORTHLAND 

architect: VICTOR GRUEN, detroit 
SERIES TD (above) supplemented by 
SERIES MOTD for many different service 
areas thruout the store. Iliumination— 
75 f.c. 


' 
Ruby-Philite luminaires are installed in so many stores in Northland Center 
that it can serve as a Ruby-Philite showroom. This overwhelming preference 
was earned by an ability to supply required illumination with minimum 
luminaires . . . without sacrifice of architectural design or comfort . . . 
in sites ranging from high-fashion shops to work areas. You, too, will find 
it easier to gain better solutions to your lighting problems when you consult 
a Ruby-Philite catalog. Send for your copy today. 


BAKER'S SHOES 
architect: EMIL FOREMAN, st. louis 


SERIES 5858 (above) in main area with 
varied supplemental general and accent 
lighting. Ilumination—50 f.c. 


32-02 QUEENS BLVD., LONG ISLAND CITY 1, W. Y. 
JUNE 1954 





Whether the signal says: 


“"‘WAFFLE IS BAKING”... 
or 


“DANGER AHEAD”... 


! 


delivers the message! 


In visual signal systems, a lens or a color filter is 
called upon to actually deliver the message. It may 
show that a home appliance is in operation, or warn 
motorists or trainmen of danger ahead. Whatever its 
duty, if it is designed and made of glass by Kopp, you 
can be certain of its heat-resistance high quality. 

Kopp engineers have the skill, experience and 
equipment to design and manufacture all types of 
signal lenses, color filters and special glass parts. 
Parts produced by Kopp craftsmen are accurately 
made and dependably uniform. 

We will be glad to study your requirements and to 
develop designs that will meet your most exacting 
requirements. 


Write for 
the new brochure describing the 
design and manufacture of Kopp 
Glass Products. 


Hit " 
aee'tt! , 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
CN RR ceca a 


Building—Through Business—for a better America! 
support Junior Achievement 
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| SUSTAINING MEMBERS 


Acme Electric Corp. 
Cuba, N. Y. J. A. Comstock 
Advance Transformer Company 
1122 W. Catalpa Ave., Chicago 40, Ill. 

A. E. Feinberg 


Alabama Power Co. 


Birmingham, Ala. Morris 


George I 
Aluminum Company of America 

Gulf Building, Pittsburgh 19, Pa C. Braglio 
Amaigamated Electric Corp., Ltd. 

384 Pape Ave., Toronto, Ont., Canada 

W. A. Dalrymple 


American Concrete Corp. 
5092 N. Kimberly Ave., Chicago 30, Ill. 
J. W. Lewis 


American Fluorescent Corp 
1234 N. Paulina St., Chicago 22, Ill 
William Rusnak 


American Sterilizer Co 
Erie, Pa. Horace Wm. Alexander 
Appleton Electric Co. 
1701-1729 Wellington Ave., Chicago 15, Ill. 

Nils A. Tornblom 


Arkansas Power G Light Co. 
Simmons National Bidg., Pine Bluff, Ark. 
Max Sudduth 


The Art Metal Co. 
1814 E. 40th St., Cleveland $3, Ohio 
George E. Glatthar 


Atlantic City Electric Co 
1600 Pacific Ave., Atlantic City, N. J 
John B. Taylor 


BM OD and R Inc. 

7020 Walker St., St. Louis Park 
Minneapolis 16, Minn Cecil H. Branham 
Benjamin Electric Mfg. Co 
Des Plaines, Ill. Benjamin §. Benson 
Black G McDonald Limited 

200 King Street W., Toronto, Ont., Canada 

Ww J McDonald 


Blue Ridge Class Corp. 

P.O. Box 631, Kingsport, Tenn James Herbert 
Board of Water and Electric Light Commissioners 

116 W. Ottawa St., P.O. Box 570 
Lansing 3, Mich. John D. Malnight 
Boston Edison Co. 

39 Boylston St., Boston 12, Mass. R. B. Brown, Jr. 


British Columbia Electric Rwy. Co., Ltd. 
570 Dunsmuir St., Vancouver, B. C., Canada 
H.N. Walters 


Brockton Edison Co. 
36 Main St., Brockton 67, Mass W. A. Forbush 
California Electric Power Co. 
P.O. Box 512, Riverside, Calif. Robert W. Dowd 
Calpa Products Co. 
5420-28 Paschall Ave., Philadelphia 4, Pa. 

Paul C. Calissi 


Cambridge Electric Light Co 
Cambridge 39, Mays James L.. Corrigan 
Canadian Genera! Electric Co., Ltd. 

Industrial Products Division 

212 King St., Toronto, Ont 


"Canadian General Electric Co., Ltd. 
Lamp Division 
165 Dufferin St., Toronto, Ont. E. 1. Lindsay 
Canadian Laco Lamps, Ltd 


745 Guy St., Montreal, Que J. Thomas 


(Note: Names of Official Representatives 


appear in italics.) 
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Canadian Line Materials, Ltd 
Postal Station H., Toronto 13, Ont., Canada 
L. BE. Messinger 


Canadian National Exhibition Association 
}xhibition Park, Loronto, Ont H.E. McCallum 
Canadian Westinghouse Supply Co. Ltd 
195 Fleet St., Toronto, Ont.,Canada E&. N. Bowles 
Canning, Pekara, Inc. 
2144 N. Wood St. 
Chicago 14, Ill Claude E. Canning 
Celine, Inc. 

20 North Fourth St. 
St. Charles, 11! Rudolph C. Hultgren 
Central Hudson Gas and Electric Corp. 
50 Market St., Poughkeepsie, N. Y. H. E. Dexter 
Central Illinois Light Co 
516 Jefferson Ave. S., Peoria 2, Ill W. F. Bolle 
Central Iilinois Public Service Co. 
607 E. Adams St., Springfield, Ill. B.L. Palm 
Central Louisiana Electric Co., Inc. 
P.O. Box 1096, Lafayette, La J. R. Gaugler 
Central Maine Power Co. 

9 Green St., Augusta, Maine Roland W. Hess 
Central Power G Light Co 
P.O. Box 2121, Corpus Christi, Texas 

James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co 
600 Broad St., Lynn, Mass Ellery H. Raddin 
Cincinnati Gas G Electric Co. 
Fourth & Main Sts., Cincinnati 1, Ohio 

J. R. Hartman 


City of Burbank, California Public Service Dept. 
164 W. Magnolia Boulevard, Burbank, Calif. 
Ralph Foy 


City of Glendale Public Service Dept. 
119 N. Glendale Ave., Glendale 6, Calif. 
L. W. Grayson 


City of Riverside Light Dept 
P.O. Box 826, Riverside, Calif. A. J. Kennedy 
City of Seattle, Dept. of Lighting 
1015 Third Ave., Seattle 4, Wash. P. C. Spowart 
City of Tacoma, Light Division 
402 City Hall, Tacoma 2, Wash. Roy H. Weston 
The Cleveland Electric Illuminating Co. 
75 Public Square, Cleveland 1, Ohio 

R.C. Hienton 


Clyde Porcelain Stee! Corp. 
221! Birdseye St., Clyde, Ohio W.F. White 
C. W. Cole G Co., Inc. 
$20 E. 12th St., Los Angeles 15, Calif. 

Russell W. Cole 


Colonial Premier Corp 
466 W. Superior St., Chicago 10, Ill 
Richard Weis 


Columbia Electric G Mfg. Co 
Box 2180, Spokane, Wash Walter A. Toly 
Commercial Light Co 
841 W. Washington Blvd., Chicago, Ill. 

Michael R. Fine 


Commonwealth Edison Co 
72 W. Adams St., Chicago 90, Ill 
G. K. Hardacre 


Compco Corporation 
2251 W. St. Paul, Chicago 47, Ill. 
Lawrence H. Wrobel 


Connecticut Light G Power Co 


P.O. Box 2010, Hartford 1, Conn 4.M. Wade 


Consolidated Edison Co. of N. Y., Inc 

4 Irving Place, New York 3, N.Y. C. Miller 

Consolidated Gas, Electric Light G Power Co. 

of Baltimore 

100 W. Lexington St., Baltimore 1, Md. 
M. C. Albrittain 

Consumers Power Co. 


212 Michigan Ave. W., Jackson, Mich. D. &. Karn 


Consumers Public Power District 


1452 25th Ave., Columbus, Nebr W. H. Sinke 


Continental Electrical Construction Co 


3540 Southport Ave., Chicago 15, Ill. Leo W. Wits 


Corning Glass Works 


Corning, N. Y. A.S. Tylor 


Coyne Electrical School, Inc. 


500 So. Paulina St., Chicago 7, Ill John Hanan 


Crouse-Hinds Co. 


Syracuse I, N. Y. A. H. Clarke 


Crouse-Hinds Co. of Canada, Ltd 


7 Labatt Ave., Toronto, Ont. F.R. Jeffery 


Curtis Lighting, Inc. 
6135 W. 65th St., Clearing Station 


Chicago 38, Ill. Darwin Curtis 


Curtis Lighting of Canada, Ltd 
195 Wicksteed Ave., Leaside, Toronto 12, Ont. 
H.L. Wright 


Cutler Light Manufacturing Co. 
2026-28 N. 22nd St., Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power G Light Co. 

1506 Commerce St., Dallas 1, Texas W.G. Moore 
Day-Brite Lighting, Inc. 

5401 Bulwer St., St. Louis 7, Mo. D. J. Biller 
The Dayton Power G Light Co. 

25 No. Main &t., Dayton, Ohio H.5S. Nonnemaen 


Dazer Manufacturing Corp. 


4485 Duncan Ave., St. Louis 10, Mo. P.L. Read 


Delaware Power G Light Co. 
600 Market &., Wilmington 99, Del. 
W. A. F. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bureau ef Power G Light 

Box 3669, Terminal! Annex, 207 So. Broadway 

Los Angeles 54, Calif lvan L.. Bateman 


Detroit Edison Co. 
2000 Second Ave., Detroit 26, Mich. L. &. Tayler 
Detroit Electrical Contractors Association 
940 Book Building, Detroit 26, Mich. 
Carl J. Schoeninger 


Detroit Stee! Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Clifton Randall 


E. |. duPont de Nemours G Co., Inc. 
(Fabrics & Finishes Div.) 
Wilmington 98, Del. 5. W. Quisenberry 


E. |. duPont de Nemours G Co., Inc 
Polychernicals Dept. 
Develop ment and Service Section 
Wilmington 98, Del Henry Peterson 
Duquesne Light Co. 
455 Sixth Ave., Pittsburgh 19, Pa G. W. Ousler 
Duray Fluorescent Mfg. Company 
5318 W. Montrose Ave., Chicago 18, Ill. 

Ludwig Dannenberg 


Duro Test Corp. 
2321 Hudson Bilvd., North Bergen, N. J 
James L. Cox 


Eastern Fixture Co., Inc 


170 Vernon St., Boston 20, Mass. Louis Gilman 
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East Side Metal Spinning G Stamping Corp 
1301 Elizabeth Ave., W., Linden, N. J 
M.A. Kremer 


Ebasco Services, Inc 
2 Rector &., New York 6. N.Y WL. Byrr 


Efengee Electrical Supply Co 
049 W. Chicago Ave., 


Chicago 22, Il Lee Mirus 
Electrical Information Publications, Inc. 

20 N. Carroll St... Madison, Wis. 

DW.G 


Electrical Products Corporation 
1100 North Main St., Los Angeles 12, Calif 


L.A. Ree 


Electrical Testing Laboratories, Inc 
7%th St. & East Fad Ave., New York 21, N. ¥ 
wi? 


Electric Supply Corporation 


701 W. Jackson Bivd., Chicago 6, Ill 


Electro Silv-A-King Corporation 
2000 West Fulton &., Chicago 12, Il 
62.3 


Electrolier Mfg. Company, Ltd 
5849 Bover &t., Montreal, Oue., Canada 


John Issenman 


Englewood Electrical Supply Co 
5801-05 So. Halsted S&t., Chicago, Ill Ray O'Leary 
Enterprise Electric Co 
6507 Euclid Ave., Cleveland, Ohio William §. Fell 
Esty Manufacturing Company 
1251 W. Monroe St., Chicago 6, Ill 

Ben Trossman 


Ever-Brite Products Corp 
1629 Milwaukee Ave., Chicago 47, Ill 
Jack Lipschults 


Fitchburg Gas G Electric Light Co 
557 Main S&t., Fitchburg, Mass 4.G. Neal 
Florida Power © Light Co. 
Box 5100, Miami 30, Pla R. J. Bradley 
Fivorescent Equipment G Mfg. Co 
5105 Cowan Ave., Cleveland 4, Ohio 

Leonard §. Freeman 


Fluorescent Fixtures of Calif 
S520 18th St., San Francisco 10, Calif. 
Ernest O. Anders 


Fiwores-O-Lite Co. 
Evans Terminal, No. Broad St., Hillside, N. J 


Meyer H. Silverman 


The Fostoria Pressed Steel Corp 
Fostoria, Ohio 


H. A. Framburg G Co 
$520.28 Carroll Ave., Chicago 24, Ill 


Stanley A. Framburg 


The France Mfg. Co 
10525 Berea Rd., Cleveland 2, Ohio £.L. Walter 
Franklin Design Service 
Division of Safeway Stores, Inc 
4th & Jackson Sts., P.O. Box 660 
Oakland 4, Calif T. B. Rinehart 
The Frink Corporation 
27-01 Bridge Plaza North 
Long Island City, N.Y Theo. J]. Brassel, Jr 
Fullerton Manufacturing Corp 
17 Chestnut St., South Norwalk, Conn 

Lawson Fullerton 


Gallagher -O' Brien Electric Co., Inc 
915 W. North Ave., Chicago 22, Ill. 
Frank A. Gallagher 


Garden City Plating G Mfg. Co 
1750 No. Ashland Ave., Chicago 22, Il! 
G.G. Harney 


General Electric Co.. Apparatus Dept 
River Works, 920 Western Ave. 
West Lynn, Mass W. J. Fleming 
General Electric Co., Lamp Dept 


Nela Park Cleveland 12, Ohio Willard C. Brown 


Sustaining Members 
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General Electric Supply Company 
A Division of Ceneral Electric Distributing Corp. 
1260 Boston Ave., Bridgeport 9, Conn. 

W.W. Booth 


Ceneral Fireproofing Co. 
Dennick Ave., Youngstown, Ohio J. A. Saunders 
General Lighting Products Co 
468 Trelinghuysen Ave., Newark 5, N. J 
Nathan H. Eglowstein 


General Outdoor Advertising Co., Inc 


115 So. Loomis St., Chicago, Il C. EB. Freeland 


The Georgia Power Co. 
Electric Building, Atlanta 1, Ga 
CM. Wallace, Jr 


Cibson Manufacturing Co 
1919 Piedmont Circle N. E., Atlanta, Ga. 
R. R. Gibson 


Cill Glass G Fixture Co 
Amber & Tioga Sts., Philadelphia M4, Pa 
C.A.Gill 


Gillinder Brothers, Inc 
Erie & Liberty Sts., Port Jervis, N. Y. 
]. Fletcher Gillinder 


Globe Lighting Products Co., Inc. 
1710 Flushing Ave.,Brooklyn 6, N.Y 
Isidor Rosenblatt 


Graybar Electric Co., Inc 
20 Lexington Ave., New York 17, N.Y 
Raymond C. Kinney 


Guardian Light Company inc 
501 Lake St., Oak Park, Lil. W. 5S. Akely 
Gulf States Utilities Co 
Box 2951, Beaumont, Texas Clarence Barron 
The Edwin F. Guth Co. 
2615 Washington Ave., St. Louis $, Mo 

Fred E. Guth 


The Hankins Container Co 
5044 W. 106th St., Cleveland 11, Ohio 
Ray T. White 


Hartford Electric Light Co 
266 Pear! St., Hartford $, Conn. Victor Ouellette 
Hawkins Electric Co 


1447 Washington Bivd., Chicago 7,1) &. R. Hill 


Holdenline Co 
250! Scranton Rd., Cleveland 13, Ohio 
H. EB. Ingraham 


Hollywood Wholesale Electric Co. 
6820 Romaine St., Hollywood 38, Calif. 
James H. Diffenwierth 


Holophane Company, inc 
342 Madison Ave., New York 17, N. Y. 
H. L. Logan 


Holophane Company, Limited 
150 The Queensway, Toronto 14, Ont 
Frank T 


Canada Groome 


House -O-Lite Corporation 
2450 S. Ashland Ave., Chicago 8, Ill. 
Jack R. Stone 


Hub Electric Company 
2219 W. Grand Ave., Chicago 12, I) 
1. M. Fixman 


Hubbard and Company 
6501 Butler St., Pittsburgh 1, Pa. C. C. Warne, Jr 
Hydro-Electric Power Cocnm. of Ontario 
20 University Ave., Toronto, Ont R.L. Hearn 
Hyland Electrical Supply Co 
700 West Jackson Bivd., Chicago, II). 
Charies K. Lambia 


IMinois Power Co. 
134 East Main St. (L, Box 511B), 
Decatur 70, Ill. Allen Van Wyck 
IMuminating Engineering Co 
2347 E. Nine Mile Road, Haze! Park, Mich. 

Bert C. Pretzer 


Interstate Power Co 


1000 Main St., Dubuque, Ia R. C. Halcombe 


lowa Electric Light G Power Co. 


Box 351, Cedar Rapids, la. Sutherland Dows 


lowa-IIlinois Gas G Electric Co. 
United Light Bidg., Davenport, lowa 
John M. Hollingsworth 


lowa Power and Light Co. 
512 Sixth Ave., Des Moines 3, lowa 
N. Bernard Gussett 


lowa Public Service Co., East Div. 
400 Commercial St., Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P.O. Box 778, Sioux City 4, lowa C. R. Tracy 


Jefferson Electric Co 


Bellwood, Ill. L. Mauerer 


jersey Central Power G Light Co 
501 Grand Ave., Asbury Park, N.J. D. 1. Douglas 


Jery! Lighting Products Inc. 
42 West Cermak Rd., Chicago, II). 
Charles Meyerson 


Jewel Electric Products, Inc 
266 Glenwood Ave. 
Bloomfield, N. J Joseph G. Wares 
Joleco Corporation 


2513 Baldwin St., St. Louis, Mo. George Ledbetter 


jones Metal Products Co. 


West Lafayette, Ohio H. Boyer 


Joslyn Mfg. G Supply Co. 


3700 So. Morgan St., Chicago 9, Ill. J. H. Fahe> 


Kansas City Power G Light Co 
P.O. Box 679, Kansas City 10, Mo 
John M. Arthur, Jr. 


Kansas Gas G Electric Co. 


P.O. Box 208, Wichita, Kans. H.W. Hobson 


The Kayline Company 
2480 E. 22d St., Cleveland 15, Ohio M.A. Eshine 
Kelso-Burnett Electric Co. 
225 W. Jackson Bivd., Chicago 6, Ill. 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa. 
Leonard M. Siegei 


The Kirlin Company 
3455 E. Jefferson Ave., Detroit 7, Mich. 
Ivan Kirlin 


Kopp Class, Inc. 
Swissvale, Pa. F.C. Ashe 
Morris Kurtzon, Inc. 
1420-30 So. Talman Ave., Chicago 8, III. 

David Koch 


The La Salle Lighting Products, Inc. 
145 Seneca St., Buffalo 3, N.Y. 
Richard C. Piper, Jr. 


The Leeds G Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 
Dr. R. C. Machler 


Libbey . Owens . Ford Glass Co., Plaskon Division 
2112-24 Sylvan Ave., Toledo, Ohio 
Dr. M. H. Bigelow 


Light Control Company 
5217 Casitas Ave., Los Angeles 26, Calif. 
Stanley E. Lindahi 
Lighting Products, Inc. 
2259 W. Park Ave., Highland Park, Ill. 
D. E. Dunne 


Lightolier Co. 


11 East 36th St., New York 16,N.Y¥. H. Stollnitz 


(Continued on page 29A) 
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Formed pan diffusers of PLEXIGLAS provide large-creo 
luminosity and fixture-free appeaorance in ROOM LIGHTING . 


A plastic that can be used outdoors is yout 
best assurance of trouble-free service in 
interior installations. 


PLEXIGLAS acrylic plastic is noted for its 
dimensional stability, freedom from discolora- 
tion and resistance to breakage, regardless of 
the point of use. That is why it is the pre- 
ferred material for diffusers, covers, and shields 
on lighting fixtures. 


For outstanding durability, and maximum 
efficiency in the transmission and diffusion of 
light, specify PLexictas. We will be glad to 
supply details on the usefulness of this multi- 
purpose lighting material. 


ey 
~ 


PLEXIGLAS shields protect the light source in this unique 
SIDEW ALK LIGHTING installation. 





the outdoor plastic - 
for 
Trouble-Free Lighting 








injection-molded PLEXIGLAS covers protect 
lamps in this new type of STREET LIGHTING. 


CHEMICALS FOR INDUSTRY 


ROHM £. HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 6, PA. 


Kepresentatives in principal foreign countries 


Prexiias is a trade-mark, Reg. US. Pat. Off. and in other principal 


countries in the Western Hemisphere 


Canadian distributor: Crystal Glass & Plastics, Lid., 130 Queen's Quay 


at Jarvis Street, Toronto, Ontario, Canada 








A REVOLUTIONARY 


concept of fixture design 


X 





One of the most outstanding 
features of the Ortho-77 is the 
Uni-Race, a sectional channel that 
provides a rigid anchor and a 
fixed power source for all 
Ortho-77 models. In continuous 
runs, it provides automatically 
exact fixture spacing, straight 
alignment, stability, dimensional 
accuracy and a continuous open 
wireway. Uni-Race is an Uni-Race section and Uni-Race Assembly is Precision made for di- Uni-Race provides au- 
exclusive feature found only on couplers are joined in exceptionally rigid mensional accuracy and tomatically for exact 
the Gibson Ortho-77, nn ns eee acer 


sembled and wired on spaced intervals furnish out tools after Uni-Rece 
the floor fixed power source has been mounted 


The Ortho-77 offers for the first time unheard of flexibility 

plus simplified installation and maintenance. Now without 

tools and in a matter of minutes you can change fixtures in- 

stead of ballasts ... raise lighting level from two to four light PLUG -IN 
or vary the levels as conditions demand . . . install fixtures at 

spaced intervals and fill in quickly and easily as needed. Con- 

tractors report as much as 50% saving in installation time 

with the Ortho-77 which means that you can install this 

revolutionary fixture at no greater cost than a conventional q 
installation. Ortho-77 fixtures are wired to plug-in sockets which 
make contact with receptacles in the Uni-Race chan- 
nel when closed. Fixtures are completely dead when 
opened. Being wired in parallel circuits, installation, 


: V ‘a a removal, or interchange can be made without disturb- 
( | | ANY ) Mes ing other fixtures in the circuit 
~ J - » u mS 


OManulacluring Co. 1919 Piedmont Circle, N.E., Atlanta, Georgia 


Uni-Race, mounting and plug-in assembly are ex- 
clusive features found only in the Gibson ORTHO- 
77. Patent Applied For. 
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Line Material Co., Division of McGraw Electric Co. 
800 North 8th St., Milwaukee 1, Wis. M.C. Harsh 


Litecontro! Corp. 
56 Pleasant St., Watertown 72, Mass. 
Paul H. Lamson 


Litecraft Manufacturing Corp. 

8 East 36th St., New York 16,N.Y. Ben Roisman 
Lithonia Lighting Products Co., Inc 

Lithonia, Ga. Robert J]. Freeman 


Lowisiana Power G Light Co. 
142 Delaronde St., Station “A,” 
New Orleans, La. C. L. Osterberger 
Luminator, Inc. 
120 N. Peoria St., Chicago 7, 11! 

Albert L. Arenberg 


Luminous Ceilings Inc. 
2500 West North Ave., Chicago 47, Il 


Louis Rosenstein 


Luxor Lighting Products Inc 
Empire State Building 
New York, N. Y. Sergei Marketan 
Lynn Gas G Electric Co. 

90 Exchange St., Lynn, Mass 


Macbeth Corp. 
P.O. Box 950, Newburgh, N.Y. Norman Macbeth 


James A. Cook 


Main Electric Company 
741 Milwaukee Ave., Chicago, Ill. 
Wilham Kamin 


Major Equipment Company inc. 
4603-19 Fullerton Ave.,Chicago, I!) 
Ross O. Major 


Markel Electric Products, Inc. 
145 E. Seneca St., Buffalo 3, N.Y. 
Morris L. Markel 


Markstone Manufacturing Co. 
2460 W. George St., Chicago, Ill. Martin Schwartz 
Marvin Manufacturing Co. 
3071 E. 12th St., Los Angeles 23, Calif. 

Carl O. Anderson 


La Cie Martineau Electrique Lte. 
24 rue du Roi, Quebec, Canada Henri Martineau 
Meade Electric Company, Inc. 
5401-15 W. Harrison St. 
Chicago 44, Il. Henry E. Burkhardt 
Metaleraft Products Co., Inc. 
Masher & Lippincott Sts., Philadelphia 33, Pa. 
Nathan Bloom 


Metropolitan Edison Co. 
412 Washington St., Reading, Pa. 
T. O. McQuiston 


Metropolitan Electrical Supply Co. 
20 N. Jefferson St., Chicago 6, Ill. Fred Pedrigi 
Midwest Chandelier Co. 
15th & Gentry Sts., No. Kansas City 16, Mo. 

Sidney Lefhovitz 


The Miller Co. 
Meriden, Conn. 


Mississippi Class Co. 
88 Angelica &., St. Louis 7, Mo. 


G. W. Beals 


Reed Muir 


Mississippi Power Co. 


Gulfport, Miss. R. M. Shearer 


Mississippi Power & Light Co. 
Lampton Building, Jackson, Miss. 


Mitchell Manufacturing Company 
2525 Clybourn Ave., Chicago 14, ill. 
Bernard Mitchell 


B. M. Davis 


Mitchell Manufacturing Co. Ltd 
19 Waterman Ave., Tororto 13, Ont. 
J. EB. Landers 


Modern Light Company 
7809 Maplewood Industrial Court, 
Maplewood 17, Me. J. B. Baker 
Modern Light G Equipment Co 
$812 S. Wabash Ave., Chicago, Il) 

M. L. Offenberg 


Moe-Bridges Corp. 


1415 Illinois Ave., Sheboygan, Wis. 
Frank J]. Marriet 


JUNE 1954 


Moe Light, Inc. 


700 Oak St., Fort Atkinson, Wis Stanley Warner 


Monroe Electric Co. 
157 W. Ontario St., Chicago 10, Il! dibert Aahn 
Montana-Dakota Utilities Co. 
831 Second Ave. So., Minneapolis 2, Minn. 

W.L. Hayes 


Morlite Equipment Co 

P. O. Box 106, Girard, Pa Finley J. Gordon 
The Montana Power Co. 

40 East Broadway, Butte, Mont. D. J. McGonigle 
Mountain States Power Co. 
236 Lyon St., Albany, Ore A. T. Peterson 
Multi Electric Mfg. Co. 
4223-43 West Lake St 
Chicago, Il Leo J]. McDonald 
Municipal Light and Power Dept. 

City of Pasadena, California, $02 City Hall 
Pasadena |, Calif. T. M. Goodrich 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bldg., New York 1, N.Y. 
Morris Thau 


The Narragansett Electric Co 
49 Westminster &., Providence |, R. 1. 
C. R. Broadhead 


National Chemica! G Manufacturing Co. 
Luminall Paint Div. 
3617 So. May St., Chicago 9, III. 
John Marshall Ziv 


Nepo Mfg. Co 
527 So. Wells St., Chicago 7, Ill N. E. Passman 
New Bedford Gas G Edison Light Co. 
693 Purchase St., New Bedford, Mass. 

W. S. Fenstermacher 


New Orleans Public Service, Inc. 
317 Baronne St., New Orleans,La. S§.1. Drumm 
New York State Electric G Gas Corp. 
62 Henry St., Binghamton, N. Y. 
Earle C. Edwards 


Niagara Mohawk Power Corp. 
300 Erie Blvd. W., Syracuse 2, N. Y. 
R.H. Stratton 


Northern Electric Co., Ltd. 
1600 Notre Dame St., West, Montreal, Quebec 
A.G.V. Smith 


Northern Indiana Public Service Co. 
5265 Hohman Ave., Hammond, Ind. 
J. C. Sackman 


Northern Light Company 
1657 No. Water St., Milwaukee 2, Wis. 
Fred Cramer 


Northern States Power Co 
Minneapolis 2, Minn. Cari T. Bremicher 
Ohio Edison Co. (Akron Div.) 
Akron 8, Ohio Cc. L. Dunn 
The Ohio Power Co 
301-315 Cleveland Ave., 8. W. 
Canton 2, Ohio R.W. Osterhoim 
The Ohio Public Service Co 
P.O. Box 6058, Cleveland 1, Ohio C.L. Dunn 
Oklahoma Gas G Electric Co. 
Box 1498, Oklahoma City |, Okla BE. W. Gray 
Omaha Public Power District 
720 Electric Bidg., Owaha2, Neb. £. E. Schwaim 
Pacific Gas G Electric Co. 
245 Market St., San Francisco 6, Calif. 

O. R. Doerr 


Pacific Power G Light Co. 
522 Public Service Bldg., Portland 4, Ore 
C. A. Root 


Peerless Electric Limited 


5585 Fullum, Montreal 36, Que. L.A. Van Duzer 


Pennsylvania Electric Co 


535 Vine St., Johnstown, Pa Frank R. Knowles 


Pennsylvania Power Co. 
19 E. Washington St., New Castle, Pa. 
P. G. Dingledy 

Pennsylvania Power G Light Ce. 
901 Hamilton St., Allentown, Pa. J]. M. Stedman 
The Perfectite Company 
1457 E. 40th St., Cleveland, Ohio 

Joseph L. Jaffe, Jr. 


Philadelphia Electric Co. 
1000 Chestnut &., Philadelphia 5, Pa. 
R.G. Rincliffe 


Philadelphia Electrical G Mtg. Co. 
1228-36 N. Sist St., Philadelphia 21, Pa. 

R. A. Manwaring 
Phoenix Glass Co. 
Monaca, Pa. D. G. Cameron 
Pierce Electric Co. 
367 W. Adams St., Chicago 6, Ill. John H., Pierce 
Pittsburgh Corning Corp. 
| Gateway Center 
Pittsburgh 22, Pa 


Pittsburgh Plate Class Co 
Grant Bidg., Pittsburgh 19, Pa 


J. R. Nicholson 


R.B. Tucker 


Pittsburgh Reflector Co 
403-411 Oliver Bidg., Pittsburgh 22, Pa. 
H.C. Zinsmeister 


Portiand General Electric Co. 
Electric Bidg., Portland 5, Ore T. W. Fitch 
The Potomac Edison Co. 
55 E. Washington St., Hagerstown, Md. 

C.D. Lyon 


Powerlite Devices, Limited 
1870 Davenport Rd 


Toronto 9, Ont M. B. Hastings 


Progressive Products Co., Inc. 
6615 Miiwaukee Ave., Chicago $1, Ill. 
E. George Goddard 


Pryne G Co., Inc. 

P.O. Box 698, Pomona, Calif. Roger W. Holston 
Public Service Co. of Colorado 

900 Fifteenth St., Denver, Colo G. B. Buck 


Public Service Co. of Indiana, Inc. 
1000 E. Main, Plainfield, Ind. Robert McMurray 
Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla. C.N. Robinson 
Public Service Electric G Gas Co. 
80 Park Place, Newark 2,N.J. H.P. J. Steinmets 
Puget Sound Power G Light Co. 
860 Stuart Bidg., Seattle 11, Wash. 

Frank Mclaughlin 


Quadrangle Mfg. Co. 
$2 So. Peoria St., Chicago 7, Ill ]. D. Auckland 
Quaker City Electric Mfg. Co. 
2810 East Pacific St., Philadelphia, Pa. 
Reuben Haberman 


Quebec Hydro-Electric Commission 
107 Craig St., West, Montreal, Que. 
Paul E. Poitras 


Quebec Power Company 
P. O. Box 1607, Quebec, Que Jean Saint-Jaques 
Rambusch Decorating Co. 
40 W. 15th St., New York 19, N.Y. 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, Ill. 
Murray J. Whitheld 


Revere Electric Supply Company 
2501 W. Washington Bivd., Chicago 12, Ill. 
Arthur Peterson 


Rochester Gas G Electric Corp 
89 East Ave., Rochester 4, N. Y. L. C. Twichell 
Rockland Light G Power Co. 


Nyack, N.Y. D. 8. Schaab 


Rohm and Haas Co 
222 W. Washington Sq., Philadelphia 5, Pa 
A.R. Mcfariand 
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Ruby Lighting Corp 
212 5. Olive &t., Los Angeles 15, Calif 
Albert Jassim 


Ruby -Philite Corp 
32-02 Queens Bivd., Long Island City 1, N. Y. 


Louts Phillips 


Rumsey Electric Co 


1007 Arch St., Philadelphia 7, Pa T. W. Lauer 


The Safety Car Heating G Lighting Co 


P.O. Box 904 New Haven 4,Conn. J. J. Kennedy 


St. joseph Ry., Light, Heat G Power Co 
520 Francis St., St. Joseph 2, Mo P. P. O'Connor 


Sandee Manufacturing Co 


1050 Foster Ave., Chicago, Ill R.L. Schramm 


Sande! Manufacturing Co 


5618 So. Loomis Place, Chicago 9, Ill 4.L. Sandel 


San Diego Gas G Electric Co 


P.O. Box 1831, San Diego 12, Calif H.G. Dillin 


Savannah Electric G Power Co 
Savannah, Ga J. L. Davidson 
Shaida Manufacturing Co., Inc 


16 Ww Burbank, Calif 
William Shalda 


Providence 


Shawinigan Water and Power Co. 
600 Dorchester St., W., Montreal, Que 
Chas. H. Talbot 


The Sherwin-Williams Co 
101 Prospect Ave., N. W., Cleveland |, Ohio 
J. A. Meacham 


Silvray Lighting, Inc 
R.K.O. Bidg., Radio City, New York 20, N.Y 
J. M. Gilbert 


A. Edward Simpson 
445 Richards S&t., Vancouver, B. C 4. E. Simpson 
Smithcraft Lighting Division 
A. L. Smith tron Company 
217 Everett Ave., Chelsea 50, Mass 
Hugh M. Nazor 


Smoot Holman Co 
521 No. Eucalyptus Ave., Inglewood, Calif. 


L. A. Hobbs 


Sola Electric Co 


4655 W. 16th St Marschall 


Chicago 50, Ll L.¢ 


Solar Light Mfg. Co 
1357 S. Jefferson St., Chicago 7, Il! 4. Laverson 
Solux Corporation 
1358 Inwood Ave., New York 52, N.Y 

4. E. Spinetia 


Southern Calif. Edison Co., Ltd 
601 West 5th St., Los Angeles 53, Calif 
Roy E. Dahlin 


Southern Canada Power Co., Ltd 
555 St. James St., West, Montreal, Que 
George R. Atchison 


Southern Colorado Power Co 
Box 75, Pueblo, Colo BE. H. Pemberton 
Southern Indiana Gas G Electric Co 
P.O. Box 509, Evansville 5, Ind C.K. Graham 
Southern Lighting Mfg. Co 


501 Elwell St., Orlando, Fla Max K. Aulich 


Southwestern Electric Company 
120 South Hewitt St., Los Angeles 12, Calif. 
Ira Seltzer 


Southwestern Cas G Electric Co 
Box 1106, Shreveport, La ). BE. Elliott 
Southwestern Public Service Co 


Dallas | J. E. Cunningham 


lexas 

Stanley Electric Mfg. Co 

5700 S. 80th St., Philadelphia, Pa 
Bernard §. Heller 


Steber Manufacturing Co 
2700 Roosevelt Rd., Broadview, Maywood, I! 
Robert J]. Besal 


Sustaining Members 


30A 


Stee! Window Institute 
Cheltenham, Pa George Hingston 
Steiner Electric Co 
5500 Milwaukee Ave., Chicago 41, Ill. 

George S. Steiner 


Sterling Reflector G Mfg. Co. 
$249 West Grand Ave., Chicago 51, Ill. 
Anton Oberhuber 


Stonco Electric Products Co 

533 Monroe Ave., Kenilworth, N.J. H.W. Spence 
Suburban Electric Co 

157 Pleasant St., 


Malden, Mass Warren K. Lewellen 


Sunbeam Lighting Co 
777 E. 14th Place, Los Angeles 11, Calif. 
Herbert L. Krieger 


Sun-Lite Manufacturing Co 


2555 Bellevue Ave., Detroit 7, Mich. Fred Binder 


Sun-Ray Fluorescent Co. 
2025 South Michigan Ave, Chicago, Il! 
Jerome Gimbei 


Super Electric Construction Co. 
4300 W. Chicago Ave., Chicago 51, Ill. 
P.M. Pavesich 


Supreme Lighting Company 
600 Turner St., Los Angeles 12, Calif 
David Crenshaw 


Sylvania Electric (Canada) Ltd 
605 University Tower Building 


Montreal, Que., Canada John J]. Kavanagh 


Sylvania Electric Products, Inc. 
1740 Broadway, New York 19,N.Y. D. P. Caverly 
Tampa Electric Co. 
Cass & Tampa Sts.. Tampa l, Fla. W.C Macinnes 
Frank C. Teal Co. 
$222.24 E. Jefferson, Detroit 7, Mich 

Harold C. Smith 


Terreau-Racine Ltee 
196-228 St. Paul St., Quebec, Que Paul Ducasse 
Texas Electric Service Co. 
Electric Bidg., Fort Worth 1, Texas 
R. BE. Hendricks 


Thompson Electric Co 
1101 Power Ave., N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co 
Edison Bidg., Toledo 4, Ohio Charles A. Harrison 


Toronto Hydro-Electric System 
14 Carlton St., Toronto 2, Ont Wilson J]. Wylie 
Triangle Electric Mfg. Company, Inc. 
2140 N.W. Miami Ct. Lee Minor 
Triangle Industries 
600 W. Adams St., Chicago, Ill. Leonard Cohen 
Tru-Lite Ltd. 
824 Notre Dame St., W., Montreal, Que. 

Omer M. Trudei 


Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago I1, Il. Fred Neumer 
Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis |, Mo W.L. Berry 
Union Metal Mfg. Co 
Canton 5, Ohio W. A. Porterfield 
Unistrut Corp 
4118 Monroe Ave., Wayne, Mich 
James W. Altwood 
Unistrut Products Company 
1015 West Washington Bilvd., Chicago 7, Il! 
George W. Butler 


The United Illuminating Co 


80 Temple St., New Haven 6,Conn. £. B. Haskell 


United Wholesale Supply Corp 
10021 S. Broadway 


4, Calif Sam M. Neely 


Los Angeles 


Utah Power G Light Co. 

Box 899, Salt Lake City 10, Utah W. A. Huckine 

John C. Virden Co. 

6009-6103 Longfellow Ave., Cleveland $3, Ohio 
W.G. Sawyer 


john C. Virden, Ltd. 
19 Curity Ave., Toronto, Ont. P.G. Kirkpatrick 
Virginia Electric G Power Co 
Richmond, Va. J. G. Holtzciaw 
Voigt Company 
1636-38 N. Carlisle St., Philadelphia 21, Pa. 

C. J. Frank 


The F. W. Wakefield Brass Co. 
Vermilion, Ohio A. F. Wakefield 
Warren Electric Co. 
P.O. Box 2594, Houston, Texas J. R. Thompson 
Wasco Flashing Co 
87 Fawcett St. 
Cambridge, Mass Selig M. Friedberg 
The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 

Gordon F. DeFoe 


Webb Electric Mfg. Company 
1701 S. W. Jefferson St., Portland |, Ore. 
FP. BE. Webb 


Welsbach Engineering and Management Corp. 
1500 Walnut St., Philadelphia 2, Pa. H.H. Adams 


Westinghouse Electric Corp. 

1216 W. 58th St., Cleveland 2, Ohio 
(P.O. Box 5817) Burt S. Burke 
Westinghouse Electric Supply Co. 
113 North May S&t., Chicago 7,1ll. 8B. H. Boatner 
Westinghouse Lamp Div. 
Bloomfield, N. J Samuel G. Hibben 
West Penn Power Co. 

14 Wood St., Pittsburgh 30, Pa Harry Restofskt 
Wheeler Reflector Co. 

275 Congress St., Boston 10, Mass K. A. Sawin 
White Way Electric Sign G Maintenance Co. 


1317 Clybourn Ave., Chicago 10, Ill. 
Martin Davis 


Wiedenbach-Brown Co., Inc. 
111 Eighth Ave., New York 11, N. ¥. 
W. C. Stockberger 


R. G W. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N. Y. 
Robert C. Graves 


H. E. Williams Products Co. 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 
Wilmot Castle Co. 
1255 University Ave., Rochester 7, N. Y. 
E. H. Greppin 


}. A. Wilson Lighting G Display Ltd. 
280 Lakeshore Rd., Toronto, Ont. J. A. Wilson 
The Windsor Utilities Comm., Hydro Div. 
149 Chatham St., W., Windsor, Ont. W. A. Shaw 
The Wiremold Company 
Hartford 10, Conn. D. Hayes Murphy 
Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee |, Wis. 

G. W. Van Derzee 


Wisconsin Power G Light Co. 
122 W. Washington Ave., Madison |, Wis. 
M.R. Norton 


Wisconsin Public Service Corp. 


Green Bay, Wis. A.G. Bur 


Worcester County Electric Co. 
11 Foster St., Worcester, Mass. Donald S$. Bennett 
Zenith Electric Supply Limited 
177 King St., Toronto, Ont., Canada. 

B.R. Steen 
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Another Sylvania Achievement 


SYLVAN -AIRE 


A three-way functional treatment of beauty — sight — sound 


\ 


. y 





\ d 








An efficient, 
comfortable 
"light source! 








= 


' 


harmonious! 








S ] Architecturally 


’ 
> 


Adaptable! Easily Installed! Economical! 
You never saw a more fascinating or a more functional 
system of sight and sound control! It’s engineered by 
Sylvania to serve 3 ways! 


Ist ...it has the beauty and character of continuous 
corrugated white plastic. 


2nd ... it isa source of soft, eye-pleasing over-all lighting. 


3rd ... its inconspicuous V-shaped “Sono-Wedges,” lined 
with thick glass-fiber pads, deaden noise ...re- 
duce distracting sound to comfortable levels. 


In addition, the corrugated form of the plastic permits air 
to circulate along the supporting channels. Thus air-con- 
ditioning also can be effectively introduced 


Flexible in Design! 
Sylvan-Aire’s light weight and flexibility of design permit 


it to be readily and economically installed in any con- 


ference room, office or working area. Be sure to remind 


LIGHTING - RADIO - 
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Showing details of Sylvania’s new functional Sylvan-Aire. For 
ease and economy of installation, wire supports shown here 
are attached to lighting fixtures instead of structural ceiling. 








ELECTRONICS - 


your electrical contractor friends about this latest 
Sylvania achievement. For full details write today to 
Dept. 4X-3506 at Sylvania. 


SYLVANIA 


Sylvania Electric Products Inc., 1740 Broadway, N.Y. 19,N.¥. 


ja} Lid., 
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TELEVISION 
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FIRST to designand 
build its own taper- 
ing machine to 
handle all diam- 
eters of extruded 
aluminum tubing. 


Seven 


\ } —— 
“d FOR LIGHTING 


TRAFFIC SIGNAL POSTS —TRAFFIC AND COMMERCIAL SIGN POSTS 


Po Beenaa 


84 Foundry Street 
Newark 5, New Jersey 
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Remote Control” 
Your Light Dimmets 


This Low Cost Way 


The LUXTROL System of 
POWERSTAT Dimming Provides: 


1. Electrical, ‘“‘Remote Control’’ of POWERSTAT 
light dimming equipment. 


2. Finger-tip operation through 1” long potenti- 
ometer handles. 


3. Small “lap size’’ control panel that can be in- 
stalled at any vantage point of your choice or 
can be portable. 


1. Individual circuit control and 
mastering. 


5. Heavy gear can be located 
in out-of-way spot. 


See Superior Electric's 
Mobile Disploy when it 
sm your oreo 





The LUXTROL System gives you complete 
flexibility in controlling your lights. You no 
longer need be tied-down to a spot where heavy 
gear can be installed. Put the gear in an out-of- 
way location and put your controls in the 
wings or make it portable. 


POWERSTAT Dimmers, because they are 
transformers, provide cool operation with 
maximum efficiency. They give stepless, flicker- 
free control from full on to full off. Send coupon 
for full detail. 


THE SUPERIOR ELECTRIC COMPANY 


$064 Demers Ave., Bris:ol, Conn. 


Please send full literature on the LUXTROL System 


Nome. 


COMPANY 


Postion 


Compony Nome.. 


5064 DEMERS AVENUE, BRISTOL, CONN. 
Monutocturers of Powerstot Voriable Transformers * Stobiline Automotic Volt 


oge Regulotors + Voltbox A-C Power Supplies + Powerstot Light Dimming 
Equipment + Voricell O-C Power Supplies + Superior 5. Way Binding Posts 
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Compony Address. 





JOB. Speed industries, inc., New Office Building, Lovisville, Kentucky 
TO MAKE WORK ARCHITECT, Nevin & Morgen, Lovieille 


ENGINEER, E 8. Ronald & Associotes, Lovisville 
ELECTRICAL CONTRACTOR: Henderson Electric Compony, Lovisville 


FIXTURES, No. 5124 and No. 5128, 2-lomp slimline fixtures with hinged doors, 
modified to accommodate No. 9015 Holophane Low Brightness Lenses 

INTENSITY: Smoll private office, 70 footcandiles, initial average on desk top 
Moin office, average readings of desk top level, 55 footcandies initially 


Lighting fixtures by LireCONTROL _ self-retaining catches. If desired, the —_ architects and contractors are “turning 
frames may be removed from the _ the switch” to LITECONTROL . . . the 


prove the value of up-to-date, glare- 
less office illumination. For, as so housing by hand lighting that works to make work 
many are learning, better light not Day by day, more and more owners, _ light. Next time, you try it... and see! 
only means better sight — it means 
also faster work, fewer errors, and 
fresher, clearer-thinking, ‘‘on-the- 


ball” worker LITECONTROM dZ2tcres 


For easy, speedy servicing or re- 
lamping of the fixtures in this instal- KEEP UPKEEP DOWN 


lation, the hinged frames of each unit 
are opened by simply loosening the LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DOEFIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DOISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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X 


Lighting installed at half the cost 
with UNISTRUT channel and fittings 


New fluorescent fixtures were recently 
installed on two floors of the Butler 
Brothers Building, Chicago, Illinois. 
The savings on this UNISTRUT 
installation over conventional methods 
was estimated at fifty percent. How did 
UNISTRUT reduce installation costs? 

By using UNISTRUT channel with its 
continuous slot to attach fixtures quickly 
in perfect alignment. And by using the 


U. S. Patent 
Nembers 
2327387 
2329815 
2343650 
2363382 
2380379 
2405631 
2541908 


same channel as a wireway. This fast, 
easy method cut costly installation time 
in half! 

UNISTRUT channel insures true 
alignment. It provides the utmost in 
safety because the entire row of fixtures 
forms a single integrated unit. Fewer 
hanger rods are needed and a neater, 
more attractive installation results. 
Stems or rods may be placed at any point 








Joinar fining End cap 





along the channel, permitting installa- 
tion on irregular ceilings. Fixtures can 
be fastened in a continuous row or inter- 
mittently as shown here. 

Get in touch with your UNISTRUT 
Distributor for the full, cost-cutting facts 
on light supporting with UNISTRUT 
framing 





Write tedey fer free 
fluorescent lighting 
bulletin FF-3. 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd 
Chicago 7, Illinois 

Dept. L-6 


Other Patents 
Pending 


The World's Most Flexible All-Purpose Metal Framing 


Distributors and warehouse stocks in principal 
cities. In Canada, Northern Electric Company. 
Consult your telephone directories. 





ad H L 


YATIIN 


ANVdNHOO 


THE TRUE CRITERION OF VALUE 
mM” lighting fixtures is continu- 
ous de pe ndable pei formance. For 
its source. Behind 


Fluorescent, In- 


that, look te 
Miller fixtures 
candesce nt, Me reury for indus- 
fry, commerce and schools—are 
110 years manufacturing know- 
how—1,000 combined man years 


field lighting engineering —mil- 


lion-dollar production facilities. 


lapeey] “wui0g ‘ul pila fy 


14st] urs 


aouls Zur} 


FEST 





NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


] Ny i page “PC Glass 


Industrial 


catalog 


Blocks for Commercial and 


Publie Buildings” is designed to be ref 


erence manual Gives information on 


physical performance; technical data on 


transmission, insulation value, in 
detail 


with 


light 


stallation drawings, complete 


specifications easy-to-read pictorial 


leacription Pittsburgh Corning Corp., 


Pittsburgh, Pa 
2 Bulletin HAE, 
Domelites” in 8 pages, 


line 


titled “Liteeraft 


eatalogs com 
pany s complete of contemporary in 
wide 

giving 
lighting 
Liteeraft Mfg. Co., 


candeseent fixtures in a variety of 


styles and mountings, complete 


data, all 
New 


technical 
vell illustrated 
York, N. ¥ 

3 Bulletin 34 


color flood R40 lamps designed for de 


deseriptions, 


describes new line of 


illumination indoors and out 


Five 


singly or 


orative 

se d 
sh ide . 
fused permanently 
Radiant 


doors basic eolors may be 


combined to secure any 


ind ceramic colors are 
into the 
Newark, N. J 
4 12 page 


prefabricated 


giass Lamp Corp., 


color covers 


booklet B 
tool 


lines for 
\-Lite 
end 


lighting and 
ealled 
suitable 
outlets 


ndustrial uses, 


String 


Assemblies consist of econ 


nectors, molded neopren factory 
lengths of 


Mfg. Co., Pitts 


molded nto . or 100- foot 


rubber eovered Jovy 
burgh, Pa 
4 


incandescent 


cord 


italog shows new line of recessed 


and com 
detach 


fixtures for home 


mercial installations, in serewless 


und ready to install with 
Folder 


drawings of vari 


Markel Eleetri 


design 


able 


ordinary house wiring includes 


specifications umd lime 
ivailabl 


Ihuffalo, N. ¥ 


ous types 


Products, 


6 Anti statie under trade 
name of Merix, and their various appli 
cations for destaticizing plastics used in 
the lighting and other fields, listed 
individual described in 
Merix 


‘ ompounds, 


are 
and 
bulletin 
Ill. 

7 “Lighting Shopping Centers” 
of company’s new 80-page guide for illu 


properties 
Chemical Co., Chieago, 


is title 


mination of shopping centers, stores and 
supermarkets. Completely illustrated with 
110 store installation photos, layout plans 
and 
Holophane Co 


including interior 
lighting data 


Ine., New York, N. Y. 
8 Form 4808 is a 


assist in 


and diagrams, 


exterior 


i page pamphlet to 


selection of emergency 


lighting 
equipment; provides schematics, layouts 
and illustrations of typical installations; 
Lightguard 


Bat 


shows eompany "s new Exide 
Models M and T Electric 
tery Co., Philadelphia, Pa 
9 Literature 
Lite industrial 


hinged 


Storage 


deseribes Direet-O 
fluore fixture 
vijustable to 


new 
with 
direct 


scent 
reflectors 
desired from 
ind 
tween, changes being made 


light where 100% upward 


to 100% downward variations be 
without tools 
Fixture Corp Cornwall on 
Hudson, N. Y. 

10 Booklet “A.B... s of 


explains in non-technica 


Cornwall 


Ultraviolet” 
terms various 
basie uses and advantages of ultraviolet 
in industrial, commercial and residential 


applications; gives data on product and 
1 rsonnel protection and use in odor con 
trol. Eleetrical Philadelphia, 
Pa 

I] Catalog page 
PLS and PL6 outdoor lighting units, the 


ormer Tor 


\ sscx tion, 
’ 
company § 


deseribes 


signal 
74) 


marker, irning and 


flCentinued on pare 


Offer good for two months 


Circle numbers wanted. Enter name and address. Clip out and mail. 


PUBLICATIONS OFFICE 


ILLUMINATING 
1860 Broadway 


New York 23, New York 


Send me items circled below: 


! 2 3 a 5 6 
14 #15 16 17 #+'18 «+219 


Name 
Company 
Street 


{ ity 


ENGINEERING 


SOCIETY 


9 10 Tt! 
22 23 24 


7 8 
20 21 


Zone 


se 





(Continued from page 364) 


svplications; the titer with sbividiog | A LEADER IN BETTER LIGHTING 


for illumination of steps, walks, patios, 
driveways and other low-level installa 


tions. Gives details of light distribution, 
construction and = specifications Spero 
Electrie Corp., Cleveland, O 


12 Folder titled “Opal-Glo” introduces 
and furnishes color chips of new opales 
cent paint of same name employing the 
light reflectivity of an aluminum ingre 5 £ a i ‘ x 
dient to achieve various color tones, and 
said to provide good reflectance even in 
darker colors. Sherwin-Williams Co., 
Cleveland, 0. 

13 New 36-page atalog “Over-all 
Lighting” is complete with illustrations, 
engineering data, photometrie curves and 
installation information on wide variety 
of fixtures made by new Canadian com 
pany. Wakefield Lighting Ltd., London, 
Ontario, Canada. 

14 1954 catalog of all aluminum light 


ing standards for all types of exterior 


ighting such as highway, area, and - 
street lighting gives data on advantages, a Smart, contemporary design has 
various types of pole and arm arrange made this trim, slender fixture pop- 
ments available, and shows some special ular for many types of commercial 
applications. Pfaff & Kendall, Newark, Mey ole be hed with fiat end cups. - y "yp 
N. J Specity when ordering interiors. Curved, translucent plas- 
15 Catalog R-S comprises 12 pages on tic side panels and beautiful hinged 
as of recessed incandescent units, is “die-molded” plastic louver bottom 
fully illustrated and gives details of | ith 45° shieldi | 
dimensions, specifications, framing-in and panel, wit a ae 
distribution curves for various types of provide an even diffusion of light 
flush lights. Preseolite Mfg. Co., Berke over a broad surface... at moder- 
ley, Calif (Continued on page 384) 

ate cost. 


Offered with a wide range of equipment... 


M ake it a hetter job © Available in 48-inch length for two, three or four 40 watt fiu- 
orescent tube operation 


@ Available in 48, 72 ond 96-inch lengths for two, three and 


A 34 OL T E four Slimline tube operation 
/ hele © Slimline units may be had in 200 or 430 milliampere 
- + gbascoraghe 6 © “D” section plastic side panels will not warp 
® Injection “die-molded” plastic louver bottom panel is destat- 
icized, water-proof and color-fast 
Pas >. ci © May be close ceiling or pendant mounted 
© Connecting couplers furnished for continuous row installation 


nt Reflect 
A Complete Line of Incandescent Masectors « Easily serviced without dismantling or removing from ceiling 


; 4 © All parts phosphatized 


For Industral, Commercial, and Floodlighting 


Heavy Duty Design, Lifetime Porcelain Enamel, Investigate the entire line of LEADLIGHT 
Fluorescent Lighting Fixtures. Write for New 


Or Permagloss Baked Enamel Finish 


i LEADLIGHT FIXTURE COMPANY 

> DIVISION OF CAKLAND ENGINEERING CO., INC. 

800-100th AVENUE + OAKLAND 3, CALIFORNIA 
Please hove Representative cal! 


Please send me the new LEADLIGHT Catalog. 


~ Simplified Mounting and Wiring 


WRITE FOR THE ABoute CATALOG 
ABOLITE 


sghlndg OlyvisiOnw 
SNES METAL PRODUCTS CO. WEST LAFAYETTE O State 


JUNE 1954 





NEW EQUIPMENT DATA 


74) 


(Centinued fram page 


16 Bulletin GEA-6067 is an S- page 
pamphlet on sports lighting applications 
» lighting in football 
basketball and 
describes construction of L 
69 floodlight with manual of floodlight 
Schenec 


Pictures planned 


baseball 


golf other 


aporta, and 


ing plans. General Electrie Co., 


tady, N. ¥ 


17 ly ’ catalog 


ompan 


Folio P 14 

Piexlite line of large 
lighting 
surface or 


shows 
area 
units, de 


plexigias ioreseent 


signed fo ecessed, pendent 
from 4 
Folder fur 


ind installation data 


Permanent ' 
Efficiewey | 


mounting variety of sizes 


foot square foot round 


Dishes me pvene ‘ ons 


as well as photometric information 
Gruber Lighting, Brooklyn, N. Y. 

18 4-page 2-color folder describes me 
chanical suspension of Acoustone mineral 
acoustical tile and Mobilex recessed light 
ing, & combination said to provide ceil 
ing and lighting flexibility, sound con- 
appearance and economy. 
data on both 
Lighting, Ine., 


trol, modern 


technical ceiling 


Day Brite 


Includes 
and lighting 
St. Louis, Mo 
19 New Way Unit by this 


company is described in folder explain 


Shading 


ing new type of window shades for large 
glass block or glass for better 
control. Said to provide com- 
adjustability for 


arenas of 
daylight 
plete 


shade schools, 


churches, hospitals, plants and other 


SILVERED-MIRRORED © 
| PERMAFLECTORS ~ 


UP TO DOUBLE the footcandles with standard lamps! 
That's the performance record of silver-mirrored 
Permaflectors. This amazing efficiency more than pays 
for the equipment cost in a short time... and continues 
to pay dividends in lower operating costs. Whatever 
the wattage, or the job—a Permaflector does it best! 


Crystal gloss, made in our 
own glass division, is clear, 
sparkling, uniform, flaw free. 


A copper envelope over the 
pure silver provides lifetime 
protection for the silver 


A double plating of pure 
silver assures maximum light 
reflectivity. 


A final 
finish gives added protec- 
tion, blends with all interiors. 


INCANDESCENT 
LIGHTING 
EQUIPMENT 


« Show Windows 


if 
i 


iE 
F 


and many other uses 


WRITE om your 
letterhead for 
new compreben- 
sive catalog 


silver-groy, satin 





PITTSBURGH REFLECTOR COMPANY 


411 OLUVER BUILDING, PITTSBURGH 22, PA. 


FLUORESCENT 


REPRESENTATIVES IN PRINCIPAL 


SRA 


CITIES e 


INCANDESCENT 


WHOLESALERS EVERYWHERE 


public buildings. L. O. Draper Shade 
Co., Spieeland, Ind. 

20 Factory lighting with A.L.S. indus 
trial fluorescent units is covered in 2 
color folder showing wide variety of re- 
flector and shielding arrangements, de- 
tails of costs of operation and installa 
tion, photometric data and other infor 
mation. Smitheraft Lighting Division, 
Chelsea, Mass 
21 = Folder 

poles for shopping center lighting, shows 
three different and mentions 
factors bearing upon design selection, as 
page of typical installa- 
tions. Union Metal Mfg. Co., Canton, O. 
22 Asymmetric Permaflectors for show 
windows, perimeter, general and indirect 
lighting are shown in Bulletin B, describ 
ing company’s full line of silver-mirrored 
reflectors; mounting 
distribution curves and 
other photometric data. Pittsburgh Re 
flector Co., Pittsburgh, Pa. 
23 Bulletin LS-101 dated 
lists company’s fluorescent lamps and 
auxiliary equipments. In addition to 
usual lamp data, shows types of ballasts 
starters for 
lamps and 


LS-15 deseribes Monotube 


designs 


well as a full 


incandescent gives 


methods, types, 


Mareh 1954 


lampholders and 
fluorescent 


available, 
three 
wiring diagrams, as well as list prices. 
General Electrie Co., Cleveland, O. 

24 Magic Lites, new line of 24” square 
units employing regular type C incan 
lamps and Gratelite louver dif 
fusers are described in Bulletin 914. 
Folder shows details of surface or recess 
mounting, various patterns possible and 
Edwin F. Guth Co., 


types of 


deseent 


photometrie data 
St. Louis, Mo. 

25 16-page booklet B-6098 covers plan 
industrial cireuit 
breaker panelboards; tells advantages of 
De-ion circuit breakers and characteris 
ties of circuit-breaker panelboards that 
allow modern circuit protection. Suggests 
time consuming 


ning commercial and 


new, shorter and less 


panelboard specification. Westinghouse 
Eleetrie Corp., Pittsburgh, Pa. 

26 Bulletin describes line of recessed 
lighting units equipped with E-Z Wire 
Unit incorporating outlet box, socket and 
reflector, all attached to one end plate 
for easy handling and splicing into exist 
data on shapes and 


Novelty Lighting 


ing wiring. Gives 


diffusers available 


Corp., Cleveland, O. 





Employment Opportunities 


STREET LIGHTING SALESMAN 





Available now Has wide acquaintance 
with utility, municipal engineering, and 
railroad executives in Midwest, South 
and East Sold large volume of plastic 
street lighting diffusers past several 
years: travelled 30,000 miles year by car 
Full reference as to ability and charac- 
ter. Address Box 213, Publications Office 
Illuminating Engineering Society, 1860 
Broadway, New York 23, N. Y. 


LIGHTING SALES ENGINEERS 

This is your eppertunity 
Nationally advertised West Coast Manu- 
facturer of a broad line of Commercial 
and Industrial Fluorescent and Slimline 
Lighting Fixtures has opening in terri- 
tories East of Mississippi River. Write 
with full particulars. Box 214, Publica- 
tions Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23, 
N. ¥ 
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YOU EXPECT THE BEST VALUE FROM G-E FLUORESCENT LAMPS 


New G E Ra id Start’ This series of pictures shows how General Electric can 
- . . 
Dp save you the annoyance of waiting for light. 
All the lamps were started as the second hand on the 


e ° 
lamps light up twice clock reached zero. Within two seconds, the G-E Rapid 


Start lamps—right of the clock—were fully lighted. It was 


as fast as others nearly six seconds before all the regular lamps, left, lit up. 


G-E Rapid Start lamps eliminate the starter, cause of 
ONE ; “Ny up to half of regular lighting maintenance troubles. They 
(ees it: gto. \ have long life, too. Reason: a triple-coil cathode that 

- ec a holds more starting chemical. 
General Electric Rapid Starts are another example of 
why you can expect the best value from G-E fluorescent 


lamps. For free folder, ““Facts About Rapid Start’’, write 
General Electric, Dept. 166-IE-6.Nela Park, Cleveland, O. 
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Designed and 
completely 


zels Full 


manufactured by 


WILEY, with 
ETL Certified 


Deorbor 


Electrical 
Components 


? 


“Howerd's" 


nfo 


raw WILEY. INC 


of Son Francisco, 


@ Modern, function- 
al designs to 

harmonize with any 
architectural motif. 


@ Stock fixtures 
adaptable for all 
lighting layouts. 


@ Units designed 
for quick, easy erec- 
tion. A minimum 
of “on-the-job” 
assembly. 


@ Patented E-Z 
Servicer. 


@ District Sales 
Engineers available 
for prompt 
cooperation. 


rite 
rmation, wriré 


n at Bridge st 


Buffalo 7,N.7 


recently remod- 


eled, clearly shows how efficiently ond smartly 


stores may be lighted with 


“lerge erea’ 


Sunbeom's new, 


* recessed #3600 fixtures. Espe- 


cially adaptable to various geometric patterns, 


these 2x4-foot units ore avail 


able with various 


light diffusers. Groups of nine units with crys- 
tol-clear, low brightness lens panels, pattern 
#70, in a@ skylight effect, provide 200 foot- 
candles of sales-producing illumination in the 


sportswear department. This 


high intensity is 


achieved with remarkable low brightness and 


minimum glare from normal 


Rectangular patterns of 32° 


viewing angles. 
louver-shielded 


volts installed in other areas giving 75 ft-c. 


SU \ BEA M LIGHTING COMPANY 


777 €. 14th Place, Les Angeles 21, California 


LG 3 ee: 


Non 
SHALLOW DEPTH 


CANOPY FIXTURE 


ferrous 


@ 4%” Depth 

@ 10%” Square 

@ 7/32” Wall Thickness 

@ Cast Aluminum Box 

@ Seporately Detachable 
Two-Piece Satin Finish 
Cast Aluminum or 
Bronze Frame 

@ Drop Hinge Assembly 
for Easy Bulb Replace- 
ment and Cleaning 

@ Approved for One 150- 
Watt Incandescent Lomp 

@ Flat or Drop-lens Type 


KESCO recessed can- 
opy fixtures are ideal for 
installation in poured 
concrete exterior can- 
opies, where rugged 
construction, shallow 
depth, and durable finish 
and materials are re- 
quirements. 





Underwriters Approved — 
File E25276 


Manufacturers Representatives: 
A limited number of territories are still open. We invite your inquiry. 


La c S © K-E SALES CORPORATION 


P.O. Box 2228 Gardner Station 
St. Louis 9, Mo. 
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Leadlight Fixture Co. ° ; 
plants and offices that haven't followed the 


Litecontrol Corp. f suggestions in the Champion Maintenance Manual* 


and that aren’t equipped with the right lamps 
Miller Co. ea ‘ 1 PP 3 & P 

— efficient, long-lasting Champion Incandescent 
Mitchell Manufacturing Co. Bulbs and Fluorescent Tubes. 


Pfaff & Kendall 


Pittsburgh Reflector Co. , ~ 


RLM Standards Institute *May we mail you a free copy? 
Inside Back Cover 
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Starring & Company Inc. 588 Broad Street, Lynn, Massachusetts 
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Unistrut Products Co. 


F. W. Wakefield Brass Co. 
Inside Front Cover 


Westinghouse Electric Corp., 
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pa’ DAY-SRITE PLEXOLINE® lights o nurse's Z a A onn-anite RECESSED “TROFFERS” 

*“ training classroom. The problem solved here was the we a” supply general lighting in this operating room at 

creation of high level general illumination without glore. — all times and, during operations, eliminate dangerous 

PLEXOLINE does an equally good job in administrative offices brightness contrast between intense local lighting at the operating 
table and the surrounding area. 


« 


and waiting rooms. 





How to solve 
specific hospital 
lighting problems with 


DAY-BRITE 


These are actual Day-Brite hospital installations = 
DAY-BRITE BED LAMPS ore made specif- 


each a “‘best buy’’ answer to one of the many ically for patient room lighting. There's comfort and convenience 
here for the potient—direct light for reading, indirect light for 


lighting problems in this highly specialized field. general vse. Spariding stainiess stool finih ls cosy to hoop deen, 


EXH 


Tt 
DAY-GRITE CFI DAY-LINE® indus- = 
trial fixtures handle a man-sized lighting chore in o central 


kitchen. Here, as in other service creas, these rugged CFi's resist 
vibrotion, fumes ond moisture, give you top performance under 


DAY-GRITE EXIT SIGNS mork emergency 
exits, direct corridor traffic in a large hospital. Doubly 
dependable, these trim, handsome Exit Signs are equipped with 
two sockets for continvovs operation in the event one lomp foils. 


a7 
\ 


4. 


toughest conditions UL approved. 





THE DAY-BRIiTE LINE gives you two giving you an extra edge in performance 


engineer hospital without throwing costs out of line DECIOPOLY sarteR 


great advantages when you 
Those two basic advantages of a Day-Brite DAY-BRITE. 


lighting 
/ 
specification are just as potent for your Liahling Pirhires 


It's a complete line—giving you a wider selec ; 
school, industrial, office and store lighting 


tion of fixtures to meet the many and varied ‘ 

installations. Your Day-Brite representative Dey-Brite Lighting. Inc. $432 Bulwer 
Ave., St. Louis 7, Mo. In Canada: 
Amalgamated Electric Corp., Led., 
these promises Toronto 6. Ontario 


lighting problems in a hospital has the facts and demonstrations to back up 


It's a quality line at competitive prices 


CALL OR WRITE YOUR NEAREST DAY-BRITE REPRESENTATIVE 
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Here are your answers to 2 IMPORTANT QUESTIONS 


about Industrial Lighting Units 

















WHY are 


RLM Specifications 
Important to me? 


RLM Specifications fur- 


ANSWER: nish you with basic, 


nationally-accepted 











minimum standards of 
efficiency, design, performance and quality in 
industrial lighting equipment. This latest-edition 
52-page RLM Specifications Book puts all 21 
RLM Specifications at your fingertips, complete 
with coefficient of utilization tables and candle- 
power distribution curves. In addition, there 
are four pages of reasons why RtM Specifica- 
tions are important to everyone who buys, sells 
or specifies industrial lighting equipment. Send 
for your COMPLIMENTARY Cory of the RLM 
Specifications Book ...there is no obligation! 
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RLM-Labeled Units 
| want to Specify? 











As shown by this chart, 
ANSWER: which is also included 
with the aim Specifica- 
tions Book, there are 29 
different manufacturers who make #tm-labeled 
lighting equipment. Each aim Unit must con- 
form to the minimum performance and quality 
standards required by aim Specifications. How- 
ever, every manufacturer is free to incorporate 
his own special features, construction refine- 
ments and operating advancements such as 
sockets, control equipment, wiring, etc. Send 
for your Free aim Book for more details. 
nim Standards Institute, Suite 82%, 326 West 
Madison Street, Chicago 6, Illinois. 


TRAAORAT: 


NTATNETUTE 





t Tis 
LABORATORIES INC 


Actually, there are 75 different 
types and sizes of nLM-labeled 
Lighting Units. Each red dot 
on this chart indicates that the 
manufacturer makes at least 
l or more sizes covered by the 
particular RLM Specification 


Key to Spec. Nos.: 
INCANDESCENT UNITS 


1. Dome (100-1000w) 
2. Deep Bow! (100.1000w) 
3. Sym. Angle (100.1000w) 
4. High Bay (500, 1000w) 
orcelain Enameled 
18. Glasstee! Diffuser 
200. 1000w) 
40. High Bay Aluminum 
500, 1000w) 
FLUORESCENT UNITS 
Closed-End Reflectors 
5. 2-40w lamps, 48° 
6. 3.40w lamps, 48" 
7. 2-85w lamps, 60” 
22. 2.40w w/shield, 48" 
Open-End Reflectors 
9. 2-40w lamps, 48° 
3-40w lamps, 48° 
2-85w lamps, 60° 
2-40w w/shieid, 48° 
2-58w, 72° 
3-58w, 72° 
30. 2.75w, 96" 
3.75w, 96° 
Swmmi-Direct Units 
35. 2.40w, 48° 
36. 2-58w, 72° 
37. 2.750, 96" 
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GRATELITE 
CEILINGS 


GRATELITE IN 
PEERLITE 
(Trademark) 


CRATELITE IN 
v-c-U 


CRATELITE IN 
E-LITE 
(Trademark) 











better lighting with 


GRATELITE* 


NOW available in two sizes —11"x 48" and 16"x 48” 


THE SIGHT-SAVING CUBES MAKE GRATELITE GREAT: 
@ High Foot-Candles 
e Amazing Diffusion 
e Low Brightness 

@ 45° x 45° Shielding—Greater Eye Protection 
@ Open Like a Louver 
. 
* 
- 
© 


Air-Conditioning Diffusion 
Noise Reduction 

Cleaned in 2 Minutes 
Strong and Rugged 


FUNCTIONALLY CORRECT ...AESTHETICALLY BEAUTIFUL 


TENS OF THOUSANDS OF GRATELITES INSTALLED. 
MILLIONS OF CUBICLES OF SIGHT-SAVING LIGHT 


Reports from all over the nation: 


“No complaints —all compliments” 
“...stay unbelievably clean” 


.-.-nothing compares to it” 
“...nothing but praise for GrateLite” 


It’s all in the sight-saving cubes — 


and only GrateLite has them! 


*T. M. Reg. 
U. S. & Can. Pats. Pend. 
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THE EDWIN F. GUTH COMPANY 
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